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ABSTEACT 
The investigations deal witli the synthesis of fatty acid derivatives 
and their antimicrobial activities. The characterization of synthesized 
compounds has been done by IR, ' H N M R , ' • 'CNMR, MS spectra and 
elemental analysis. 
1. Fatty acid derivatives of cyclic ketones 
Reaction of methyl undec-10-enoate (1) and cyclopentanone (2a) 
in presence of silver oxide at 130-140°C afforded methyl 2-(2'-
cyclopentanonyl) undec-10-enoate (3a) and methyl ll-(2'-
cyclopentanonyl) undecanoate (4a). Similar treatment of methyl undec-
10-enoate (1) with cyclohexanone yielded methyl 2-(2'-cyclohexanonyl) 
undec-10-enoate (3b) and methyl 11-(2'-cyclohexanonyl) undecanoate 
(4b) (Scheme i). 
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(1) 
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F)n 
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n = 2 (2b, 3b, 4b) 
Scheme i: Synthesis of methyl 2-(2'-cyclopentanonyl/cycIohexanonyl) 
undec-10-enoate (3a, b) and methyl 1 l-(2'-cyclopentanonyl/ 
cyclohexanonyl) undecanoate (4a, b). 
The compounds 4a and 4b on reaction with mercaptoacetic acid 
in presence of ammonium carbonate in dry benzene gave methyl-1 -aza-
2-oxo-4-thiaspiro-[4.4]-nonane-/[4.5]-decane-6-undecanoate (5a/5b), 
(Scheme ii). 
dry benzene 
(4 a, b) 
n = 1 (4a, 5a) 
n = 2(4b,5b) 
Scheme ii: Preparation of methyl-l-aza-2-oxo-4-thiaspiro [4.4]-nonane 
-/ [4.5]- decane -6- undecanoate (5a, b) 
2. Ring cleavage of long-chain epoxides 
Epoxides of three methyl esters, has been taken for the ring 
cleavage reaction by 1,2,4-triazole, and two epoxy fatty esters has been 
taken for ring cleavage by aniline. 
2.1 Ring cleavage of long chain epoxides by 1,2,4-triazole: Methyl 
10,11-epoxyundecanoate (6a) reacts with 1,2,4-triazole (7) in dry 
methanol at 70-80°C to give methyl 11-hydroxy-10-methoxy 
undecanoate (8a) and ll-hydroxy-10(l,2,4-triazol-l-yl) undecanoate 
(9a) (Scheme iii). 
Under similar conditions, epoxides ring cleavage of methyl 9,10-
epoxyoctadecanoate (6b) and methyl 12-hydroxy-9,10-epoxy 
octadecanoate (6c) by 1,2,4-triazole gives methyl 10/9-hydroxy-9/10-
methoxy octadecanoate (8b) and methyl 10/9-hydroxy-9/l 0-( 1,2,4-
triazol-I-yl) octadecanoate (9b); and methyl-12, 10/9-dihydroxy-9/10-
methoxyoctadecanoate (8c) and methyl 12,10/9-dihydroxy-9/10-( 1,2,4-
triazol-1-yl) octadecanoate (9c) respectively. 
CH,OH vCHVOH 
w-CPBA 
+ CH3O/OH 
HN-
(7) 
1,6,8,9 R R' 
a H (CH2)7 COsMe 
b CH3(CH2)7 (CH2)6 C02Me 
c CH3(CH2)5CHOHCH2 (CH2)6 C02Me 
Scheme Hi: Reaction of long-chain epoxides with 1,2,4-triazole 
2.2. Ring cleavage of long-chain epoxides by aniline: Methyl 10,11-
epoxy undecanoate (6a) on reaction with aniline (10) in presence of 
C0CI2 in dry acetonitrile at room temperature gave methyl 11 -aniline-
10-hydroxyundecanoate (11a) (Scheme iv). Ring opening of methyl 
9,10-epoxyoctadecanoate (6b) under the similar reaction conditions, by 
aniline (10) yielded methyl 10/9-aniline-9/10-hydroxyoctadecanoate 
(lib). 
jB£r-'"^s 
(6 a,b) + Q 
NH2 
(10) 
Co(II)Cl,^ 
Dry acetonitrile 
r.t. 
4hrs 
n 
NH fOH 
NH lY ""R" 
OH 
(lla,b) 
6,11 
a 
b 
R 
H 
CH3(CH2)7 
R' 
(CH2)7 COjMe 
(CH2)6 COaMe 
Scheme iv: Synthesis of methyl 11-aniline-10-hydroxyundecanoate 
(11a) and methyl 10/9-aniline-9/10-hydroxyoctadecanoate (lib). 
3 Preparation of long-chain hydrazones 
Methyl esters of undec-10-enoate (la), octadec-9-enoate (lb), 12-
hydroxyoctadec-9-enoate (Ic) and octadecanoate (Id) on reaction with 
hydrazine hydrate in presence of nitrogen gave long-chain fatty 
hydrazides (12a-d) (Scheme v). 
The reaction of undec-10-enoic acid hydrazide (12a) with p-
chlorobenzaldehyde in dry benzene afforded N'-(4-
chlorophenylmethylene)-undec-10-enohydrazide (13a). 
Under similar conditions, /7-chlorobenzaldehyde on reaction with 
• octadec-9-enoic acid hydrazide (12b) yielded N'-(4-
chiorophenyimethylene)-octadec-9-enohydrazide (13b). 
• 12-hydroxyoctadec-9-enoic acid hydrazide (12c) flimished ^-(4-
chlorophenylmethylene)-12-hydroxyoctadec-9-enohydrazide 
(13c). 
• octadecanoic acid hydrazide (12d) resulted in ^-(4-
chlorophenylmethylene)-octadecanohydrazide (13d). 
HoN, 
O-CH3 
R - < + H2N-NfH2 
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(la-d) 
Compound 
la, 12a,13a 
lb, 12b, 13b 
Ic, 12c, 13c 
Id, 12d, 13d 
R 
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CH2=CH(CH2)8 
CH3(CH2)7CH=CH(CH2)7 
CH3(CH2)5CHOHCH2CH=CH(CH2)7 
CH3(CH2))6 
Scheme v: Preparation of long-chain hydrazones 
tHBSlS 
4. Antimicrobial Activity 
The synthesized compounds were further checked for their 
activity against bacteria and fungi. Overall 14 compounds were tested 
for antimicrobial activity against two gram positive bacteria {S.aureus 
and B. subtilis) and three gram negative bacteria {E. coli, S. typhimurium 
and P. aeruginosa) and a yeast, C. albicans. 
All compounds except 3a,b and 4a,b showed mild to moderate 
activity against one or two microorganism. 
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Introduction 
Fats and oils present an important part of our diet. In recent years 
they have assumed importance due to their increasing use in food and 
nutrition as well as industrial raw material as oleochemical 
intermediates. 
Recently the importance of oils and fats is continuously 
increasing in the biochemical and biomedical sciences. Current 
researches in these fields are centered on nutritional and physiological 
role of fats in various diseases. With the increase price rise and reduced 
availability of petrochemicals, organic-chemical industries are taking a 
hard look at renewable resources such as vegetable oils as starting 
materials for their products. Consequently the production and utilization 
of oils and fats and their fatty acids have grovm both in size and 
diversity. The only viable source of fats and oils is agriculture with its 
by-products from the plant kingdom. 
Fatty acids play an important role in the chemical industry due to 
their use as raw materials in the production of a number of different 
derivatives. Fatty acids, main constituent of oils/fats, possess a degree of 
polarity, ionic character, not typical of fats. Fatty acids generally 
undergo classical and non-classical reactions of organic chemistry. Their 
reactions in general can be divided into two broad groups: (i) those 
involving the hydrocarbon chain and (ii) the reactions of carboxylic 
group. Recent trends in technology of fats and fatty acids have given 
importance to industrial reactions such as polymerization, oxidation, 
metathesis and ring opening reactions. Consequently fatty acids have 
increasingly being found usable as specific and characteristic base 
material for the emerging organic-chemical industry. 
Oleochemicals are the chemicals derived from oils/fats and fatty 
acids. The fatty acids offer special points for chemical attack. A variety 
of new industrially and biologically useful products can be prepared by 
taking advantage of the inherently present functional groups in fatty 
acids and the functionalization of alkyl chain or derivatization of the 
chain functional groups could provide a host of new fatty chemicals. 
These fatty chemicals have found their use in manufacture of fungicides, 
insecticides, pharmaceuticals, lubricants, additives, greases, cosmetics 
etc. Epoxidation of unsaturated fatty acid esters leads to epoxy esters 
which are used in PVC plasticizers and stabilizers. Aminolysis and 
alkanolaminolysis of fatty acid or methyl esters give primary fatty 
alkanolamides etc. 
Lastly, one of the most exciting property of fatty acids and their 
derivatives is their insecticidal and antimicrobial activities. A number of 
fatty acid derivatives containing heterocyclic ring, nitrogen, sulphur and 
phosphorus containing moieties have been shown as fungi-static and 
bactericidal agents. 
Prompted by the wide range of applicability of oils/fats and their 
analogues, this research was aimed at synthesizing novel fatty acid 
derivatives such as cyclic ketones, spirothiazolidones, hydroxyl triazol-
1-yl-alkanoates, hydrazones etc. Antimicrobial activity of the 
synthesized compounds was also evaluated. 
Cfl APTEE = 1 
Tatty ^ cid derivatives ofCycRc 
Intones 
1.1 Theoretical 
Active methylene compounds are represented by the formula 
CH2XY, where X and Y can be carbonyl, cyanide, acid, aldehyde or any 
electron withdrawing group which makes the hydrogen/s bonded to a-
carbon acidic. Several active methylene compounds such as 
ethylacetoacetate, malonic ester, ketones, aldehydes have been studied 
for their synthetic utility. They have been used for the formation of 
carbon-carbon, carbon-nitrogen, carbon-sulphur, carbon-oxygen bonds 
due to the easy elimination of acidic hydrogen. Active methylene 
compounds reacts with different functional groups to yield different 
valuable intermediates for the synthesis of heterocycles. Active 
methylene compounds such as carboxylic ester when reacts with 
carboxylic acid yields p-ketoester^ ,^ and with ketones yield P-hydroxy 
7 
ester'^ . Active methylene undergo Michael Addition(onReaction with 
double bond'^ 
Palladium is a well known catalyst used in alkylation, allylation 
of active methylene compound. Kimura and coworkers^ has carried out 
the allylation of active methylene compound (II) in the presence of Pd 
catalyst with triethylborane as promoter (Scheme 1.1). 
OH 
^ • 
r^ 
Pd(0Ac)2 / ligand 
Et,B 
(I) (11) (III) 
Scheme 1.1 
The Horino et al.'^ has also carried out the C-allylation of ortho-
hydroxyacetophenone and its derivatives (V) with a number of allyl 
alcohols (IV) (Scheme 1.2). 
' OH ^ 
Pd(OAc)2 (5 mol %) 
PPh3(10niol%) 
^ 
EtjB (2.4 mol) 
OH O 
^ C H 2 
(IV) (V) (VI) 
Scheme 1.2 
Pd-catalysed condensation of active methylene compound with 
methyl-6-acetoxymethyl-hepta-2,6-dienoate (VII) resulted in six 
membered adduct in moderate to good yields (VIII, IX) (Scheme 1.3)^  
COOMe 
EWG-2 \ y 
EWG2s.^EWGi 
I J CS2CO3, Pd° 
I ^ V T ' ^ [^ TsNHNa 
H2C 
(VIII) (VII) (IX) 
COOMe 
Scheme 1.3 
It has been found that ((PPh3)Pd/[tetrakis (triphenyl phosphine) 
Palladium] acts as an efficient catalyst for the alkylation of active 
methylene compounds by alkyl alcohols at 100°C .^ 
Pd catalyses the reaction of trimethylsilylethynyl derivatives with 
aromatic halides in the presence of silver oxide to yield poly 
(aryleneethynylene)s functionalized with acetylated glucopyranosyl 
^^uni t 
Rao and coworker synthesized arylidene acetonitriles and 
arylidene heterocycles by condensation of active methylene compound 
(X) and carboxyl compounds (XI) in presence of anhydrous zinc 
chloride (Scheme 1.4). 
+ ArCHO 
anhyd. ZnCl2, A 
75°C, 30 min 
W C H A r 
0 
(X) (XI) (XII) 
Scheme 1.4 
Esters bearing a leaving group at the a position and ketones reacts 
with BufiCrLis to produce enolates .^ 
Cyclopentanone and cyclohexanone (XIII) were alkylated with 1 -
octene and 1-decene (XIV) in the presence of silver (I) or silver (II) 
oxides under normal pressure at 80-13 0°C to give corresponding 2-n-
alkyl cycloalkanones (XV) in 68-77% yields (Scheme 1.5)'°. 
+ 
x = 5, 7 
(XIV) 
AgO/Ag20^ 
80-130°C 
(XV) 
Scheme 1.5 
Ni catalyst has been found to be more efficient in alkylation of 
active methylene compounds than palladium, however are (more 
sensitive)than corresponding Pd ones". 
Myrcene (XVI) on reaction with ethylacetoacetate (XVII) in 
presence of rhodium catalyst in the ionic liquid 1-ethy 1-3-methyl 
imidazolium triflimide resulted in the formation of carbon-carbon bond 
10 
in excellent yield (Scheme 1.6) . 
o o 
OEt 
[RhCI(COD)]2/TPpMS 
[emim] [NTfj] *" cooa + COOEt 
(XVI) (XVII) (XVIII) (XIX) 
Scheme 1.6 
Regioselective alkylation of active methylene compounds (XX) 
with allyi bromides and propargyl bromide on the surface of neutral 
alumina impregnated with sodium ethoxide or potassium tert-hutoxidQ 
in solvent free environment provided 4,4-bis-functionalized-l,6-dienes 
(XXI) and 1,6-diynes (XXII) (Scheme 1.7)^ ^ 
pi E' X 
r S 
R R 
KOBu'or 
NaOEt (3 eq)/ 
AI2O3 
(22 eq) Oeq) 
KOBu' or 
NaOEt (3 eq)/ 
AI2O3 
(22 eq) Br 
p ' E X 
II II 
(XXI) (XX) 
Scheme 1.7 
(XXII) 
A good example of carbon-carbon bond formation is microwave 
condensation of carbonyl compounds (XXIII), N,N-dimethylformamide 
dimethylacetal (XXIV) and methylene active nitriles to yield 2-
8 
pyridones (XXV) in moderate to good yields and high purities (Scheme 
1.8) 14 
R • 2 \ 
/ ^ + 
OMe 
Rr ^ 0 MeO-^  N-Me 
(XXIII) 
Me 
(XXIV) 
R: 
I 
Me 
R,/ ^O 
CN 
(XXV) 
Scheme 1.8 
3-Methyhhio-l,4,2-benzodithiazindl,l-dioxide when reacted with 
active methylene compounds and 4-DMAP resulted in formation of 4-
dimethylaminopyridinium (1,1 -dioxo-1,4,2-benzodithiazin-3 -yl) 
methanides 15 
Reactions of paracyclophane with active methylene compounds in 
presence of polyphosphoric acid gave fused spiro pyranoindano 
paracyclophane derivatives'^. 
1T 
Larsson and coworker prepared various 1-alkylthio and 1-
crotylthio-1-aminoalkenes by the reaction of ketones and active 
methylene compounds, which were further rearranged to corresponding 
thioamides. 
Active methylene compounds in the presence of a base easily 
undergo reactions with carbondisulphide giving diaxion, which on 
subsequent alkylation produces ketone mercaptals'^. 
Base catalyzed condensation of cycloalkanones (XXVI) with n-
alkylaldehydes (XXVII) in presence of H2O yields 2-(l-hydroxyalkyl) 
cycloalkanones (XXVUI) (Scheme 1.9)'^  
O O OH 
+ CHO - (CH2)3 • CH3 H20,NaOH ^ 
25°C, 3.5 hr. 
(XXVI) (XXVII) (XXVIII) 
Scheme 1.9 
An efficient and highly enantioselective conjugate addition of 
alkylzinc reagents to cyclic nitroalkenes were carried out in presence of 
0.5-5mol% (CuTf)2. C^iif, and l-10mol% chiral amino acid based 
phosphine ligands at 0°C °^. 
Condensation of [hydroxy (tosyloxy) indoj-benzene with ketones 
in DMSO-H2O afforded a-hydroxy ketones under neutral conditions 
and in good yields^\ Reaction of active methylene nitriles with pyrrole-
10 
2-dithiocarboxylates in KOH-DMSO medium afforded 2-(l-alkylthio-2-
cyanoethenyl) pyrroles in good to high yield^ .^ 
Base catalysed reaction of active methylene compounds via 
radical pathway with 5-trimethylsilyl-2-cyclohexanone gave 1,4-
addition product with diastereopurities . 
Reaction of active methylene compounds with non-activated 
olefins under solid-liquid phase transfer conditions in the presence of 
iodine gave cyclopropanes of wide range^ '*. 
Active methylene ketones when reacts with aryl or alkyl 
isothiocyanates leads to the formation of respective p-oxothioamides 
which are valuable intermediates for the synthesis of substituted 
thiophenes and thiazoles . 
The active methylene moiety present in the acetonitriles and 
thiazolidinone and oxazolone undergoes condensation with pyridinium 
salts to yield 4-substituted 1,4-dihydropyridines and 1,4-dihydro 
(thiazolono/ oxazolono)- pyridines respectively^ .^ 
Active methylene compounds undergoes alkylation with polymer 
supported alcohols in presence of TMAD and BU3P to give desired 
monoalkylated product as well as bis-alkylated product^ .^ 
11 
Reaction of active methylene compounds (XXX) with Bayhs-
Hillman acetates (XXIX) in N,N-dimethylformamide in the presence of 
a base (K2CO3) gives or/Zio-hydroxyacetophenone derivatives (XXXI) 
(Scheme 1.10)^ 1 
OAc O 
(XXIX) 
0 0 K2C03 
DMF, 70°, 5hr. 
(XXX) 
Scheme 1.10 
Mercaptoacetic acid on condensation with ketones yielded 
biologically active derivatives of spiro thiazolidinone. The syntheses of 
spiro compounds have gained importance because of their biological 
significance. Certain spiro compounds showed antifimgal^ ,^ 
antibacterial^"'^ ', pesticidal^ ,^ and anti HIV^ '^^  activities. Although a 
large number of common spiro compounds have appeared in literature^^ 
there is sporadic reports on the synthesis of spirothiazolidin-4-ones. 
Karali and coworkers^^ have synthesized 4-aza-l-thiospiro (4.5) dec-3-
one derivatives of 3-phenyl-4-(2H)-quinazolinones in good yield. 
12 
Klemmensen and coworkers^^ have reported synthesis of 1,3-
oxathiolan-5-one-2-spiro-l-cycloalkanes by reaction of enamines with 
mercaptocarboxylic acid. 
• 5 0 
Paryzek and Kielezewisky prepared steroidal spiro 
thiazolidinones by reacting steroidal compounds containing carboxyl 
group at different positions with mercaptoacetic acid and ammonium 
carbonate in dry benzene to give the corresponding spiro 
thiazolidinones. 
Rajopadhye and Popp^ ^ have prepared 5, 3-phenylmethylspiro 
[3H-indole-3,2'-thiazolidine]-2,4'(lH) diones by the cyclocondensation 
of thiolactic acid with substituted isatin-3-amines in dry toulene. 
Joshi and coworkers'*" have reported the synthesis of spiro [3H-
indole-3,2'-thiazolidine]-2(lH), 4'-diones by the reaction of 
mercaptoacetic acid with 3-arylimino-2H-indol-2-ones, which were 
prepared in situ by condensation of isatin with aromatic amines in dry 
toulene. 
Al-Thebeiti and coworker"' have obtained spirothiazolidinones by 
treating cycloalkylidene-3-aminoquinazolinone derivatives with 
mercaptoacetic acid. The quinazoline derivatives were prepared by 
reacting 3-amino-2-methyl-3H-quinazolin-4-one with cyclic ketones. 
13 
It has been reported that cychc ketones when incorporated in 
some structures, generally, found to enhance the antimicrobial 
activities'* .^ Keeping this in view, we have prepared the fatty derivatives 
of cyclic-ketones by taking methyl undec-10-enaote as the substrate and 
silver oxide as catalyst. Literature survey has revealed that this work has 
not been done earlier on fatty acid esters. 
14 
1.2 Results and Discussion 
The synthesis of compound 3a, 3b, 4a and 4b have been 
performed by the reaction of methyl undec-10-enoate (1) and cychc 
ketones (2a, b) in presence of silver oxide as catalyst. The cyclic ketone 
derivatives of methyl undec-10-enoate was prepared following the 
method of Yamamoto et al.'^^ by refluxing methyl undec-10-enoate with 
cyclic ketones (molar ratio, 1: 5) at 130-140°C (Scheme i). 
0 
V - ^ C02Me 
-e^)n 
(1) 
(2 a, b) 
130-140°C Ag20 
-F)n 
(3 a, b) (4 a, b) 
n = 1 (2a, 3a, 4a) 
n = 2 (2b, 3b, 4b) 
Scheme i: Synthesis of methyl 2-(2'-cyclopentanonyl/cyclohexanonyl) undec-
10-enoate and methyl ll-(2'-cyclopentanonyl/cyclohexanonyl) imdecanoate 
15 
Reaction of methyl undec-10-enoate (1) with cyclopentanone (2a) 
Methyl undec-10-enoate (1) and cyclopentanone (2a) (molar ratio 
1:5) were refluxed for 5 hrs at 130-132°C in presence of silver oxide 
catalyst. The progress of the reaction was monitored by TLC. The 
product on usual work up and column chromatographic purification 
yielded compound 3a as minor and compound 4a as major product. 
Structure elucidation of compound 3a 
The structure of 3a was established by IR, 'HNMR, MS data and 
elemental analysis. IR spectra gave characteristic peaks at 1734 and 1710 
cm'^  for ester carbonyl and keto group respectively. It suggests that the 
reaction has taken place at the a carbon and carbonyl groups are intact. 
In product 3a, a band at 1641 cm"' showed the presence of double bond 
that reaction has taken place at the a carbon of compound (1). 
The ' H N M R spectrum of 3a/give)a triplet of doublet doublet at 8 
5.8 for ClO-methine proton. The two double doublets at 5 5.01 and 6 
4.95 coupled with each other and with the adjacent methine proton were 
assigned to the two terminal olefinic proton, Hz-11 and HE-11 
respectively. It(shows)a singlet at 6 3.67 indicating three hydrogen's of 
ester methyl. Detailed 'HNMR spectra of 3a is given in experimental 
section. 
16 
In EIMS spectrum of 3a, the molecular ion peak was absent. 
characteristic fragment ions/observed at m/z 210, 138, 124. Base peak 
appear^ at m/z 74 and a peak characteristic of cyclopentanone appear^ at 
r X 
m/z 55.The fragmentation pattern(is^hown in Chart 1. 
On the basis of the above facts, 3a was characterized as methyl 2 
- ( 2 - cyclopentanonyl) undec-10-enoate. 
(3a) 
Structure elucidation of compound 4a 
Two characteristic bands at 1732 cm"' and 1708 cm'' appears for 
ester group and ring carbonyl in IR of compound 4a. Absence of band 
for double bond undicate^'the product formation due to the reaction of 
double bond with a -carbon of cyclopentanone. A sharp singlet at 5 3.66 
wasyassigned to three protons of ester group. A mutliplet at 5 2.32 - 2.13 
showed the presence of five hydrogen's attached to the C's alpha to 
>C=0 of cyclopentanone and ester carbonyl. A broad singlet at 51.25 
show^the presence of chain methylene protons. Detailed 'H N M R data 
are given in experimental section. 
17 
C—0CH3 
m/zl24 m/z96 .m/z69 
280 [Ml, absent] 
\ m/z55 
O 
II 
C—OCH3 
HC 
ni/z210 
r.>" ^-"^ 
+ 
ni/zl38 
Chart 1: Mass fragmentation of compound 3a 
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The EIMS spectrum of 4a (^ also in accordance with the proposed 
structure (Chart 2). The molecular ion peak for 4a was observed at m/z 
282 whichAs in agreement with the molecular formula C17H30O3. The 
base peak (was displayed at m/z 84. The other characteristic fragment 
ions(appe^ at m/z 251 and 141. On the basis of the above spectral data 
4a(was)characterized as methyl 11- (2'-cyclopentanonyl) undecanoate. 
C02Me 
(4a) 
Reaction of methyl undec-10-enoate (1) with cyclohexanone (2b) 
Methyl undec-10-enoate (1) was allowed to react with 
cyclohexanone (2b) under the similar conditions as described earlier. 
Final work up yielded a semisolid mass which on chromatographic 
seperation and purification over silica gel gave a minor product 3b and a 
major product 4b. 
Structure elucidation of compound 3b 
The structure of 3b was determined by its IR, ^HNMR and 
'^ CNMR. In IR, it gave the ketone absorption band at 1710 cm'. Band 
for double bond appears at 1640 cm'' Other significant bands were 
19 
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present at 1742 (ester carbonyl), 1438 (for cyclohexanone, CH-
stretching), 2926 (chain carbon). Its 'HNMR had very much 
resemblance to that of compound 3a except an increase of 2 protons in 
cyclohexanone (2 cyclic ketone protons). Its CNMR give signals at 5c 
213.5 and 174.2 for carbonyl of cyclohexanone and ester. Peaks at 5c 
142 and 112.14 /indicates the presence of double bond. The nature 
chemical shift of other carbon atoms are presented in experimental 
section. 
On the basis of above spectral discussion, the structure of 
compound 3b was assigned as methyl 2-(2'-cyclohexanonyl) undec-10-
enoate. 
C02Me 
(3b) 
Structure elucidation of compound 4b 
The compound had an elemental composition corresponding to 
formula C18H32O3. The structure of 4b was established on the basis of 
IR, 'HNMR and "CNMR. Its IR spectrum exhibits band at 1740 and 
21 
r~^ 1712 cm" for ketone and ester group. Band for double bondTwas absent 
thus showing the participation of double bond in the formation of 
compound. Its ^HNMR/gives\ignals at 5 3.64 for 3 protons of methyl 
ester. A peak at 5 2.36 - 2.20 integrates for 5 protons attached to the a 
carbons of cyclohexanone and fatty ester. It (exhibit^^eaks at 5 1.64 -
1.56 for 6 protons of cyclohexanone along with other fatty ester signals. 
In ^^ CNMR, signals appear at 5c 213.7 and 174.4 for carbonyl of 
cyclohexanone and ester. Carbon a to carbonyl ester appears at 5 51.29. 
The chemical shifts for other carbon atoms are given in experimental 
section. 
On the basis of above facts, the product 4b was characterized as 
methyl 1 l-(2'-cyclohexanonyl) undecanoate. 
0 
C02Me 
(4b) 
' ^ i ; ^ ^ * ' 
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Reaction of cyclicketone derivatives (4a), (4b) with mercaptoacetic 
acid. 
A further reaction was carried out on the ketone group of 4a, 4b 
with mercaptoacetic acid and ammonium carbonate leading to the 
formation of spiro derivatives 5a and 5b, respectively (Scheme ii). 
Reaction of methyl ll-(2'-cyclopentanonyl) undecanoate (4a) with 
mercaptoacectic acid 
The mixtm"e of 4a, mercaptoacetic acid and ammonium carbonate 
in dry benzene was refluxed for 25 hrs with azeotropic removal of water 
(Scheme ii). 
(4 a, b) 
C02Me 
(1) HSCH2COOH 
(2) (NH4)2C03 
dry benzene 
i8 COzMe 
n = 1 (4a, 5a) 
n = 2 (4b, 5b) 
Scheme ii: Preparation of methyl-l-aza-2-oxo-4-thiaspiro [4.4] 
nonane ^4 .5] - decane -6- undecanoate 
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^en^ 
After completion of reaction the solvent was removed under (pressure. 
The semisolid mass so obtained Jwa^  extracted with diethyl ether, 
washed with water and dried over anhyd. sodium sulplate. The solvent 
was evaporated and the crude solid product {was;recrystalized from 
petroleum ether: benzene (4:1, v/v). The reaction I is^xpected to occur 
via ketimine intermediate which is formed by the reaction of 4a with 
ammonia from ammonium carbonate followed by cyclocondensation 
with mercaptoacetic acid giving spiro compound. 
Structure elucidation of compound 5a 
r" \ , . ... ... _-o. 
It Iwas) white crystalline solid, m.p. 58 C. Its microanalysis 
correspondkto C19H33O3NS. The structure of 5a is fully established by 
IR and ^HNMR spectra. IR spectrum of 5a shows the absence of 
absorption band in the region of 1712 - 1708 cm"\ It showed 
characteristic bands at 3182.41, 1676.53 cm'^  showing the presence of 
NH stretching and amide group. A peak at 649.73 cm'^  indicated the C-
S stretching. The 'HNMR Spectrum of 5a showed signals as assigned 
in experimental section. The chemical shift at 5 7.26 was assigned for 
the NH Proton. A singlet at 5 3.58 was assigned for the ring methylene 
proton. On the basis of the above fact the product 5a was characterized 
as methyl l-aza-2-oxo-4-thiaspiro [4.4]-nonane-6-undecanoate. 
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8 C02Me 
(5a) 
Reaction of methyl ll-(2'-cyclohexanonyl) undecanoate (4b) with 
mercaptoacetic acid 
Methyl 11- (2'-cyclohexanonyl) undecanoate (4b) reacted with 
mercaptoacetic acid and ammonium carbonate in dry benzene under the 
similar conditions as discussed earlier. The completion of reaction was 
checked by TLC. The reaction mixture obtained after the removal of 
solvent under reduced pressure, was extracted with diethyl ether. 
Evaporation of diethyl ether gave crude solid which was recrystalized 
with petroleum ether: benzene (4:1, v/v). 
Struture elucidation of compound 5b 
It was a white crystalline solid, m.p. 63°C. Its elemental 
composition corresponds to formula C20H35O3NS. Its structure was 
deduced by IR and ^HNMR. Its IR spectrum gives bands at 3111.2 
(NH), 1730.78 (ester), 1601.15 (CONH) and 649.50 (C-S stretching) 
cm'\ Absence of band for carbonyl group shows the formation of spiro 
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compound by participation of carbonyl carbon. In ^HNMR, a peak at 5 
7.24 indicates one proton of NH. A peak at 5 3.57 as a singlet shows two 
protons of ring methylene along with other fatty acid signals. 
On the basis of above facts, the compomid 5b was characterised 
as methyl l-aza-2-oxo-4-thiaspiro [4.5] decane-6-undecanoate. 
C02Me 
(5b) 
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13 Experimental 
The IR spectra were recorded on Shimadzu 8201 PC 
spectrophotometer (Kyoto, Japan) in KBr pellets. 'HNMR spectra were 
recorded on Bruker DRX-300 (Fallenden, Switzerland) at 300 MHz 
using TMS as an internal standard. '^ CNMR spectra were recorded at 75 
MHz. Chemical shift were measured in 5 ppm, CDCI3 was used as the 
solvent. The abbreviations, 's, dd, t, tdd, m, and brs' denote 'singlet, 
double doublet, triplet, triplet of doublet doublet, multiplet, broad singlet 
' respectively. Mass spectra were carried out on Jeol-D300 (EI) (Tokyo, 
Japan) spectrometer operating at 70 eV. 
Thin layer chromatography was performed with silica gel G 
(about 0.25 mm layer, Merck, Mumbai, India) to access the progress of 
the reaction and purity of the compounds synthes^ed. Petroleum ether-
diethyl ether and glacial acetic acid (4:1^2 drops, v/v) was used as 
developer. Column chromatography was carried out using silica gel [60-
120 mesh, (Merck, Mumbai, India)] using 25-30 gm per gm. of 
compound to be separated. Elution was usually affected with petroleum 
ether containing increasing proportions of diethyl ether. Dry benzene 
was prepared according to standard procedure. Anhydrous Na2S04 was 
used as drying!organic extracts after reaction work up. All solvents were 
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distilled before used. 
Cyclopentanone was obtained from Wilson laboratories (Mumbai, 
India).Cyclohexanone, mercaptoacetic acid and ammonium carbonate 
were obtained from Merck (Mumbai, India). Silver oxide was purchased 
from BDH (Mumbai, India). Undec-10-enoic acid (Fluka, Bucks, 
Switzerland) was used to prepare methyl ester by the usual method ^ , 
CH3OH). 
Reaction of methyl undec-10-enoate (1) with cyclopetanone (2a) 
The fatty acid derivatives of cyclic ketone were prepared by 
adopting the procedure of Yamamoto et al.^^. Methyl undec-10-enoate 
(1.98 gm, 1.0x10" mol) was refluxed with cyclopetanone (5 mL, 5.6 
xlO'^  mol) at 130-132°C in the presence of silver oxide (2.32 gm, 1.0 
xlO'^  mol) for 5 hrs. After completion, the excess of cyclopentanone 
was distilled at reduced pressure. The product(S^ obtained was extracted 
with diethyl ether. Ethereal layer was washed with water and dried over 
anhyd. sodium sulphate. On evaporation of diethyl ether a brown liquid 
product was obtained. The crude product was adsorbed on a column of 
silica gel and elution with petroleum ether-diethyl ether (?6y4, v/v) 
yielded compound 3a. 
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Further, elution with petroleum ether -diethyl ether (92:8, v/v) 
gave 4a. 
Methyl!- (2'-cyclopentanonyl) undec-10-enoate (3a) 
Colourless liquid. 
Yield : 27.6% 
IR (KBr) 2900 (CH Stretching), 1734 (>C-0, ester), 
1710 (>C=0, cyclopentanone), 1641 (C=C) 
cm 
^HNMR (CDCI3) 5 : 5.8 (IH, tdd J^_,^„^= 6.6Hz, J„_„^=10.2 Hz, 
J„_„^= 17.2 Hz, U2C=CH-); 5.01 (IH, dd, 
J„_„^= 10.2 Hz, J„^_„^ = 2.1 Hz, //^=CH-), 
4.95 (IH, dd, J„_„^ = 17.2 Hz, J,^_,^ = 2.1 
Hz, //zC=CH-), 3.67 (3H, s, OMe), 2.23-2.28 
(4H, m, at carbon a to >C=0), 2.05(2H, m 
CH2-CU=CU2), 1.29 (lOH, brs, CH2). 
MS m/z (% : 221 (M-CO2 Me, 1.0), 210 (3.6), 138 (8.6), 
124(43), 96 (68), 74 (100), 55 (98), 42 (78). 
Aaal : Calculated for CnHi&Oj: C, 72,8; H, 10, } 
found: C, 71.9; H, 10.4%. 
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Methyl ll-(2'-cyclopentanonyl) undecanoate (4a) 
colourless liquid 
Yield : 53.6% 
IR(KBr) : 2927.2 (CH Stretching), 1732 (>C=0, ester), 
1708 (>C=0, cyclopentanone), 1460 (CH, 
cyclopentanone) cm''. 
^HNMR (CDCI3) 6 : 3.66 (3H, s, COjUo), 2.13-2.32 (5H, m, p a to 
>C=0), 1.25(18H,brs,CH2). 
MS m/z (% 
Anal 
283 (M+1, 5.9), 282, (IVf, 1.5), 252 (11.5), 
251 (10.2), 223 (6.3), 199(7.5), 141 (4.8), 112 
(10.5), 84 (100), 55 (28.78). 
Calculated for C17H30O3: C, 70.23; H, 11.45 
found: C, 70.27; H, 11.42%. 
Reaction of methyl undec-10-enoate (1) with cyclohexanone (2b): 
Methyl undec-10-enoate (1.98 gm, 1.0 xlO'^  mol) reacted with 
cyclohexanone (5mL, 4.8x10' mol) in presence of silver oxide (2.32 
gm, 1.0 xlO"^  mol) at 140°C for 8 hrs in the same maimer as in preceding 
reaction. After final workup TLC showed 2 spots. The crude(massj on 
column chromatography with silica gel gave 3b on elution with 
30 
petroleum ether: diethyl ether (96:4^ v/v). On further elution, by 
petroleum ether: diethyl ether (92:?rv/v) it gave 4b. 
Methyl!- (2'-cyclohexanonyl) undec-10-enoate (3b) 
Colourless liquid 
Yield 27.2% 
IR (KBr) 2926 (CH stretching), 1742 (COjMe), 1710 
(>C=0, cyclohexanone), 1640 (C=C), 1438 
(CH stretching, cyclohexanone) cm"\ 
*HNMR(CCl4)5 5.73 (IH, tdd, J^_,^^^ = 6.1 Hz, J , . , , = 
10.2 Hz, J„_„^ = 17.1 Hz, Ci{2=CH-), 4.90 
(IH, dd, J„_,^ = 10.2 Hz, J„^_,^ = 2.1 Hz, 
HE(Z= CH-), 4.87 (IH, dd, J„_„^ = 17.2 Hz, 
J„^_„^ = 2.1 Hz, HzC=CH-), 3.67 (3H, s, 
OMe), 2.22-2.25 (4H, m, at C's a to >C=0), 
2.02 (2H, m, Ci/2-CH=CH2), 1.55 (6H, m, 
hexyl protons), 1.18-1.30 (lOH, brs, CH2) 
^^CNMR (CDCI3) 5c : 213.5 (>C=0, cyclohexanone), 174.2 (>C=0, 
ester), 50.6 (C-2'), 51.3 (-OMe), 41.8 
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Anal 
(C-6'), 50.6 (C-2), 33.7, 29.8, 29.5, 29.4, 
29.2,29.1,24.8,27.93,25.0. 
: Calculated for C18H30O3: C, 73.46; H, 10.24 
found :C, 73.42; H, 10.27%. 
Methyl 11- (2'- cydohexanonyl) undecanoate (4b) 
Colourless liquid 
Yield : 51.8% 
IR(KBr) 
^HNMR (CDCI3) 5 
: 2928 (CH stretching), 1740 (COjMe), 1712 
(>C0, cyclohexanone), 1446 (CH 
stretching, cyclohexanone) cm"\ 
: 3.64 (3H, s, OCH3), 2.36-2.20 (5H, m, 
protons a to >C=0), 1.64-1.56 (6H, 
m,hexyl protons), 1.25 (18 H, brs, CH2). 
^^ CNMR (CDCI3) 5c : 213.7 (>C=0, cyclohexanone), 174.4 
(>C=0, ester), 51.4 (C-2'), 51.29 (-OMe), 
42.0 (C-6'), 34.1 (C-2), 33.7, 29.8, 29.5, 
29.4, 29.2, 29.1, 27.8, 27.93, 25.0, 24.8. 
Anal Calculated for C18H32O3: C, 72.97; H, 10.81 
found : C, 72.94; H, 10.79%. 
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General procedure for the preparation of spiro compounds (5a, b) 
Mercaptoacetic acid (0.184 gm, 2.0x10" mol) and ammonium 
carbonate (2.97 gm, 3.0x10'^  mol) was added to the methyl ll-(2'-
cyclopentanonyl) undecanoate, (4a), (0.584 gm, 2.0 xlO'^  mol) in dry 
benzene (25 mL). The reaction mixture was refluxed for 25 hrs on hot 
plate and collecting the generated water(m;^ an azeotropic collector. The 
progress of the reaction was monitored by TLC. After the completion of 
reaction, the solvent was di^ Jillcd p^ under reduced pressure. The 
residue so obtained was extracted with diethyl ether and washed with 
water and dried over anhyd. sodium sulphate. The solvent was 
evaporated and crude solid product was recrystallized from petroleum 
ether: benzene (4:1, v/v) to give 5a. Similar reaction was carried out on 
cyclohexanone derivative 4b, with mercaptoacetic acid to afford 5b. 
Methyl l-aza-2H)xo-4-thiaspiro [4.4]-nonane-6-undecanoate (5a) 
White crystalline solid 
Yield : 56.2%, m.p. 58°C. 
IR(KBr) : 3182.41 (NH), 1727.56 (>C=0, ester), 
1676.53 (-CONH), 649.73 (C-S) cm\ 
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^HNMR (CDCI3) 6 
Anal 
7.26 (IH, s, NH), 3.66 (3H, s, COjMe), 
3.58 (2H, s, 3-C), 2.32-2.28 (2H, t, 2-C), 
1.51 (4H, m, pentyl protons). 
Calculated for C19H33O3NS : C, 64.22; H, 
9.29; N, 3.94. found : C, 64.25; H, 9.26; N, 
3.91%. 
Methyl l-aza-2-oxo-4-thiaspiro [4.5]- decane-6- undecanoate (5b) 
White crystalline solid 
Yield : 54.3%, m.p., 63°C 
IR (KBr) : 3111.2 (NH), 1730.78 (>C=0, ester), 
1601.15 (-CONH), 649.50 (C-S) cm'. 
^HNMR (CDCI3) 5 : 7.24 (IH, s, NH), 3.64 (3H, s, OMe), 3.57 
(2H, s, 3-C), 2.32-2.29 (2H, t, 2-C), 1.29-
1.27(18H,brs,CH2). 
Anal : Calculated for C20H35O3NS : C, 65.46; H, 
9.48; N, 3.79. found : C, 65.49; H, 9.46; N, 
3.80%. 
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CHAPT: 
(?^ 7j^  Cleavage of Lcmg-Cfidin 
2.1 Theoretical 
Epoxide functional group plays a major role in organic synthesis. 
Compounds containing epoxide ring are versatile synthetic 
intermediates for the preparation of various synthetic compounds of 
biological as well as industrial importance such as resins', paints^, dyes 
etc. Epoxide due to its strained ring structure opens up easily leading to 
various substituents such as azidohydrins ,^ alkoxy alcohol^ |3-amino 
alcohols'*, P-hydroxy sulphides^ hydroxy azido ,^ hydroxy nitrates^ etc. 
The conditions under which an epoxide is attacked by the reagent 
determines the course of reaction. Under basic conditions nucleophile 
attacks at less substituted carbon where as in acidic conditions, a greater 
proportion of attack occurs at more substituted carbon of epoxide. 
Sometimes, solvent may play an important part in i^esj^ img the 
Q 
Stereochemical outcome of the reaction . 
Several publications have appeared regarding the reaction of ring 
opening of epoxides by nitrogen. Functionallization of olefin via 
epoxides and nitrogen containing compounds such as triazole, amine 
and aniline to oxygenated derivatives is an important reaction in organic 
synthesis. Uskov and coworkers' synthesized tebuconazole l-(4-
chlorophenyl)-3-(l, 2, 4-triazol-l-yl-methyl)-4, 4-dimethyl pentane-3-
ol) (I) an agricultural fungicide by the interaction of 1, 2, 4-triazole with 
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2-(4-chlorophenylethyl)-2-(/e/•^butyl) oxirane in the presence of 
potassium hydroxide in n- butanol ijfeiki^. 
(I) 
A bis-triazole derivative has been prepared by reacting 
substituted/unsubstituted arylsulfoxy methyl-2-(2, 4-difluoro phenyl) 
oxirane with 1, 2, 4^^*triazole sodium salt^ °. 
In another reaction, 1, 2, 4-triazole (II) was (^ tresseg) with oxiranyl 
oxirane compound (HI) for 10-18 hrs in N-methyl pyrizolidine 
containing K2CO3 to give (l-hydroxy-2-azolylethyl) oxirane (IV) 
(Scheme 2.1)^ '. 
+ 
N - mettyl 
Pyrizolidine 
withKjCOj 
10-18 hrs 
Ph 
^ n I / O 
I N -CH2-C ^ Q N = ^ 
OH 
" ^ ^ 
(11) (III) 
Scheme 2.1 
(IV) 
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Treatment of 1-H-l, 2, 4- triazole (II) with NaH in DMF, 
followed by reaction with epoxide (V) at 90 C gave product (VI) 
(Scheme 2.2) 12 
> y C H 2 ^ . ^ 
(V) 
+ 
H 
NaH 
in DMF 
90°C 
(11) 
Scheme 2.2 
V 
CH-
(VI) 
An epoxy triazole derivative (VIII) was obtained by the reaction 
of 1, 2, 4- triazole (II) with (2R,3R)-3-(2', 4'-difluorophenyl)-3,4-epoxy 
-2-butanol (VII) in the presence of a base (Scheme 2.3)^ .^ 
HN-
+ k Base N' DMSO N= 
:N, 
N 'V 
AT 
(VII) 
Ar 
R 
X 
(II) (VIII) 
phenyl group 1-3 substituted (halogen (s) 
/trifluoromethyl group) 
H or lower alkyl group 
leaving group. 
Scheme 2.3 
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Another oxirane derivative of 1, 2, 4-triazole, epoxy conazole 
(XI) in 95% yieldns) prepared by Noack et al}^ by the reaction of 4-
amino-l,2,4-triazole (X) in n-butylglycol at 90°C with epoxy methyl 
mesylates (IX) in Me2S04 (Scheme 2.4). 
H,N, \ . 
N-
A + A V B 
(IX) 
\ 
NH 
=N 
(X) 
HoN^  
N-
.N 
7\ 
Ar' O B (XI) 
L = leaving group. 
A, B = alkyl, phenyl alkyl, cycloalkyl, cycloalkenyl, tetra hydropyranyl, 
tetra hydrofiiryl, dioxanyl, (substituted) Ph. 
Scheme 2.4 
Heravi and coworker'^  prepared fluconazole and its analogs by 
(C&-
reacting epoxide with various heterocycles in solvent(Ies§)system. 
Epoxy compounds on treatment with amines, anilines yield amino 
alcohols, which can be utilized in the manufacture of cosmetics, drugs, 
antifungal and antibacterial compounds. A large number of epoxy 
substrates have been utilized via different routes to p-amino alcohol. 
Now-a-days, reactions are carried out in solvent free atmosphere for 
convenient purpose and high yield. 
»^^' 
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Chakraborti and coworker^ ^ carried out the nucleophillic ring 
opening of epoxides by amines in presence of ZrCLj leading to p-amino 
alcohols at room temperature. ZTCU provides excellent regioselectivity 
at unsymmetrical epoxides by aromatic amines. 
They further used montmorillonite K 10 for the preparation of 2-
amino alcohols with regio and distereoselectivity in high yield under 
solvent free condition at room temperature^ .^ Zinc is another catalyst 
which is used frequently for the aminolysis of epoxide tp p-amino 
alcohols with high regiospecificity . 
These observations prompted us to carry out the synthesis of 
oleochemicals by ring opening of fatty epoxides by nitrogen 
compounds. We took 1, 2, 4-triazol and aniline for the above reaction as 
this work has not done earlier. 
43 
2.2.1 Ring Cleavage of Long-Chain Epoxides by 1,2,4-TriazoIe 
1,2,4-triazole and its derivatives have been known for their 
biological and industrial applications'^ . Many l-H-1,2,4- triazole 
derivatives are well known for their broad spectrum biological activities 
such as fungicidal^ '^ "'^ ' , antibacterial^ '"^ ^5 insecticidal^^ herbicidal '^', 
antiviraP '^^ '^^ ,^ antitumour^ '^^ ,^ antitubercular^^ anticonvulsant^ '^^ °, 
antiinflammatory^ '^^ ", analgesic '^, antihypertensive^^ and plant growth 
regulatory effects . The 1,2,4-triazole nucleus has been incorporated 
into a wide variety of therapeutically interesting drug candidates 
including CNS depressants^"'^ ', antagonists of corticotropic hormone 
releasing factor^ "*, chemokine receptor antagonists for treatment of 
psoriasis^ ,^ brassinosteroid biosynthesis inhibitor^ ,^ and anticancers^ .^ 
Gepfkik 1,2,4- |riazole derivatives have I been found to inhibit human 
immuno deficiency virus Type-1 (HIV-I) . 
Prompted by these observations and as part of our continuing 
programme for preparation of oleochemicals with antimicrobial 
properties, it was considered of interest to incorporate triazole moiety in 
long-chain fatty esters. Three epoxy fatty esters, methyl 10,11-
epoxyundecanoate (6a), methyl 9,10-epoxyoctadecanoate (6b) and 
methyl 12-hydroxy-9,10-epoxyoctadecanoate (6c) were chosen for ring 
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cleavage reaction (Scheme iii). It consists of the reaction of 1, 2, 4-
triazole (7) with 
(i) methyl 10,11-epoxyimdecanoate (6a) which afforded a side 
product, methyl 10/11-hydroxy-11/10-methoxy undecanoate 
(8a) and a triazole derivative, methyl 11-hydroxy-10-( 1,2,4-
triazol-1-yl) undecnoate(9a). 
(ii) methyl 9,10-epoxyoctadecanoate (6b) which yielded a side 
product, methyl 10/9-hydroxy-9/l 0-methoxy octadecanoate 
(8b) and a triazole derivative, methyl 10/9-hydroxy-9/10-
(1,2,4-triazol-l-yl) octadecanoate (9b). 
(iii) methyl 12-hydroxy -9,10-epoxyoctadecanoate (6c) which 
furnished methyl 12,10/9-dihydroxy-9/10-methoxy 
octadecanoate (8c) and a novel compound, methyl 12,10/9-
dihy droxy-10/9-( 1,2,4-triazol-1 -yl) octadecanoate (9c), 
respectively. 
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m-CPBA 
CH,0/OH + «-ri3 
H^ 1^  (8 a, b, c) 
(7) o tr"/»" 
K 
N—^ 
(9 a, b, c) 
1,6,8,9 R R' 
a H (CH2)7 COzMe 
b CH3(CH2)7 (CH2)6 COjMe 
c CH3(CH2)5CHOHCH2 (CH2)6 C02Me 
Scheme iii: Reaction of long-chain epoxides with 1,2,4-triazole 
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Results and Discussion 
Reaction of methyl 10,11-epoxyundecanoate (6a) with 1,2,4- triazole (7) 
Methyl 10,11-epoxyundecanoate (6a), was allowed to react with 
1, 2, 4-triazole (7) in absolute methanol. Reaction mixture was worked 
up after 6 hrs of refluxing and TLC of the reaction mixture showed a 
major component just above the base line and a minor component below 
the starting component. The products on chromatography over silica gel 
column using petroleum ether-ethyl acetate in varying proportions as 
eluent yielded compounds 8a and 9a. 
Structure elucidation of compound 8a 
Elemental analysis of the product 8a corresponds to the formula 
C13H26O3. IR spectrum showed a characteristic band at 3404.3 cm'' for 
hydroxy group. Other bands appear at 1726.6 and 1105.5 cm'' for ester 
and methoxy group. Its NMR<exhibited) the structure revealing three 
protons of methoxy as singlet at 5 3.48. The ester protons(appeSVith 
C-11 methylene protons as singlet merged with multiplet at 6 3.67. The 
C-10 methine proton appears as multiplet at 6 2.90. A broad singlet 
was displayed at 6 1.62 for hydroxy proton. On the basis of above data, 
structure of 8a was deduced as methyl 11-hydroxy-10-
methoxyundecanoate. 
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CpH (j)CH3 O 
CH2-CH2-CH2—CH2—CH2-CH2-CH2—CH2—CH2—CH2-C-OCH3 
(8a) 
Structure elucidation of compound 9a 
The compound 9a was obtained as a white crystalline solid. 
Elemental analyses give the molecular formula C14H25N3O3. The 
structure of 9a was established by IR, ^HNMR and mass spectra. IR 
spectrum gave characteristic peaks at 3329.3 and 1740.9 cm'^  for 
hydroxy and ester groups. Other band at 1629.0 and 1360.2 cm'' appears 
for C = N and C-N. The 'HNMR spectrum showed two singlets at 5 
8.09 and 5 7.86 for the presence of 3'-H and 5'-H protons. The 
multiplets at 6 4.24 and 5 4.06 appear for methine and methylene 
protons of C-10 and C-11, respectively. The downfield appearance of 
11-H and 10-H protons was due to the deshielding effect of hydroxy 
group and triazole moiety. A broad singlet at 51.80 appears for 
hydroxy proton (disappeared on addition of D2O). Peaks for ester 
protons appear at 5 3.66 along with other fatty ester signals. 
The mass spectrum of the compound 9a (Chart-3) showed a 
[M+1]"^  ion at m/z 284 along with molecular ion at m/z 283. Molecular 
ion on loss of methoxy ion gave peak at m/z 252, which loses water to 
48 
give another peak at m/z 234 and on loss of CO gives m/z 224. Fragment 
ion peak m/z 252 also arise by the loss of CH2OH. Loss of water also 
confirms the presence of hydroxy group. Peaks due to a, p, y, cleavage 
with respect to triazole ring appears at m/z 112, 126 and 140, this along 
with m/z 252 provides information about the position of triazole ring at 
C-10. No peak appears at m/z 201 and m/z 82 thus suggesting that out of 
two possible isomers only one isomer was obtained. The competitive 
formation of only one isomer may be due to slightly acidic nature of 
triazole which probably resulted in the SN^ type mechanism. 
It is also possible that other isomer could have formed in very 
small quantity which could not be detected. However the present 
evidence suggests that the reaction is basically regioselective. The above 
data confirms the structure of compound 9a as methyl 11-hydroxy-10-
(1,2,4-triazol-l-yl)undecanoate. 
(9a) 
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Reaction of methyl 9,10-epoxyoctadecanoate (6b) with l,2,4-triazole(7) 
t-
Methyl 9,10-epoxyoctadejbioate (6b) was allowed to react with 1,2,4-
triazol(7) in absolute methanol in the same manner as discussed above. 
The reaction mixture worked up after 8 hrs shows two spots [which on 
column chromatography by petroleum ether- ethyl acetate ( ^ : ^ , v/v) 
gave minor compound, (8b) as white amorphous solid. Further elution 
with petroleum ether-ethyl acetate (70:3^, v/v) gave major compound, 
(9b) as white crystalline solid. 
Structure elucidation of compound 8b 
The structure of 8b was established by IR and 'HNMR. IR spectrum 
gave characteristic bands at 3453.4,1742.1 and 1074.2 cm"' for hydroxy, 
ester carbonyl and methoxy group. 
The 'HNMR spectra of 8b showed a peak for ester protons at 5 
3.67.Two multiplets appear at 8 3.52 and 5 3.23 for protons attached to 
hydroxy and methoxy bearing carbons. The integration of these protons 
was slightly more than one proton thus showing isomeric nature. A 
broad peak appears at 6 1.99 (IH, D2O exchangeable) for hydroxyl 
proton. A singlet was displayed at 8 3.41 for three protons of methoxy. 
A distorted triplet appears at 8 0.88 for protons of terminal methyl along 
with other fatty ester peaks. On the basis of above spectral data the 
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compound was identified as methyl 10/9-hydroxy-9/10-methoxy 
octadecanoate. 
OH/PCH3 n 
CH3—(CH2)6—CH2—CH-CH-CH2—(CH2)5—CH2—C-OCH3 
OCH3/OH n 
(8b) 
Structure elucidation of compound 9b 
The compound 9b was white sohd, m.p. 65-66°C. The structure of 
compound was confirmed by IR, 'HNMR and mass spectra. In the IR 
spectrum, the characteristic absorption bands of ester carbonyl and OH-
group appears at 1737.6 cm'' and 3447.5 cm'\ Bands for C=N and C-N 
group of triazole appears at 1632.7 and 1380.9 cm'\ 
In *HNMR spectra the peak for N-H proton j ^ ^ absent, thus 
indicating the attachment of triazole ring by N-1 position. A singlet 
appears for 3'-H at 5 8.10 and another at 57.97 for 5'-H (triazole 
protons). The peaks at 5 4.2 (>CHN<) and 8 3.83 (>C//OH)^pe^^t 
lower magnetic field, for slightly more than one proton is due to 
isomeric nature of compounds. It shows a singlet at 8 3.66 of ester 
protons. A broad singlet at 8 2.68 appears for hydroxy proton along with 
other fatty ester signals. Its mass spectrum shows (M+1)"^  ion peaks 
at m/z 382 and molecular ion at m/z 381 (Chart-4). An intense peak 
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appears at m/z 313 (M^-triazole ring) showing the presence of triazole 
ring. On loss of methanol, it [gives base peak m/z 282 and on water 
removal gave another peak m/z 296. Mass further supported the isomeric 
products of 9b. The fragment ions observed at m/z 238, 143 and 187, 
194 clearly Established? the presence of two isomers. Other important 
peaks arise from the a, P and y cleavage with respect to triazole ring. 
The above information supports its structure as methyl 10/9-hydroxy-
9/10-(l ,2,4-triazol-l -yl) octadecanoate. 
OH/ / / I N 
N 
(9b) 
Reaction of methyl 12-hydroxy-9,10-expoxyoctadecanoate (6c) with 
1,2,4-triazol (7). 
Treatment of methyl 12-hydroxy-9,10-epoxyoctadecanoate (6c) 
with 1,2,4-triazol (7) under the similar conditions described in preceding 
reaction progressed well. The crude mixture on TLC showed four spots, 
two spots merging with other two spots. Final workup and column 
chromatographic separation gave compound 8c and 9c. 
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Structure elucidation of compound 8c ( \,, s-^A '] 
It was analyzed for C20H40O5. Its IR si^ ctriHi\_sho>ve(^  tbe 
prominent bands at 3434.2, 1732.3 and 1093.4 cm'^  for hydroxy, ester 
and methoxy groups. 'HNMR spectroscopy was useful in confirming the 
structure of 8c. The 'HNMR exhibited diagnostic multiplets at 8 3.49 
and 5 3.32 for methine protons of C-10/9 and C-9/10 bearing hydroxy 
and methoxy groups respectively. Methine proton of 12-hydroxy was 
displayed at 5 3.82. Ester protons exhibit peak at 5 3.67. A broad singlet 
for two hydroxy protons appears at 5 2.64. Three protons of methoxy 
appear at 5 3.42 along with other fatty ester signals. On the basis of 
these results the product 8c was characterized as methyl 12, 10/9-
dihy droxy-9/10-methoxy octadecanoate 
OH OCH3/OH OCH3/OH O 
CH3—(CH2)4—CH2-CH-CH2—CH-CH-CH2—(CH2)5—CH2—C-OCH3 
(8c) 
Structure elucidation of compound 9c 
Microanalysis of this light yellow crystalline solid, m.p. 58^ C (sliowed 
the formula C21H39 N3O4. In IR, it gave hydroxy absorption band at 
3395.3 and band for ester carbonyl appe^sjht 1731.8 cm'\ Other 
important bands for C=N and C-N/^^^^a t 1507.6 and 1373.7cm 
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-1 
showing the attachment of triazole ring to carbon chain. Its ' H N M R in 
addition to usual signals exhibited singlets at 6 8.19 and 5 7.97 which 
can be assigned to the protons of 3'-H and 5'-H (triazole ring). Methine 
protons attached to carbon of triazole ring Appeared, at 8 4.20. The 
protons at 10/9-C//OH and 12-C//OH/appeare^ownfield at 5 3.77 and 
5 3.90. A broad singleflsydisplayed at 5 2.03 for hydroxy protons which 
is D2O exchangeable. Isomeric nature and position substituents in these 
compoundsfwereXfurther confirmed by their mass spectrum. It ^hows^ 
molecular ion peak at m/z 397 along with 398 (M+1) .^ Fragments at m/z 
379, 329 (we^ observed due to loss of water and triazole ring. The 
fragment m/z 329 on loss of water/gave) peak at m/z 312 which further 
loses (CH2)6C02CH3 to give m/z 154. Loss of water from fragment ion 
m/z 154(gives)/w/z 136. Isomeric nature was confirmed by peaks at m/z 
159,238 and m/z 187,210. These observations clearly suggests the 9c as 
methyl 12, 10/9-dihydroxy -9/10-(l,2,4 - triazol-1-yl) octadecanoate. 
56 
B 
O 
5 
k 
a 
S i 
5 
5 
• , ^ \ 
^ E ^ 
5-0 
u 
N ON 
oo 
-5 
ON I / 
5 
/ 
N tS 
g* 
(J 
o\ 
t ) 
a 
s 
o 
a 
a 
o 
o 
o 
a 
B 
6£ 
(» 
• • 
IT) 
t: 
,d U 
57 
2.2.2 Ring Cleavage of Long-Chain Epoxides by Aniline 
Amino alcohols have been utilized for the synthesis of vast range 
of biologically active compounds^ "^^ ^ and synthetic amino acids'*'. Some 
derivatives of amino alcohols have also fomid to posses antitubercular 
property"^ .^ A few of these compounds are constantly used as (blockers '^ 
insecticidal agents, chiral auxiliary for asymmetric synthesis'* "^'^ . The 
common route for the synthesis of p-hydroxy amines is heating of 
epoxides with an excess of amine at high temperature. Aromatic amines 
had been paid less attention due to their less reactivity and high affinity 
towards many Lewis acids. A high regio- and diastereoselective 
synthesis of P-amino alcohols can be achieved by the ring opening of 
epoxides in presence of Scandium triflate [Sc(0Tf)3] in catalytic 
amount. The reaction can be carried out under solvent free conditions. It 
is an efficient method which can be applied on aliphatic as well as 
aromatic amines'* .^ 
A large number of catalysts had been utilized for the stereo 
selective formation of p-amino alcohols. Copper (II) tetrafluoroborate is 
another catalyst which is efficiently used for the selective ring opening 
of epoxides by aromatic and aliphatic amines to yield p-amino 
alcohols'* .^ 
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A high regioselective reaction of ring opening of epoxides by 
various amines was carried out in presence of reusable catalyst, (solid 
aci^containing phosphomolybdic acid-neutral alumina. The reaction 
was carried out at room temperature under mild reaction conditions'^. 
Esters of p-amino alcohols were obtained in high yield by the 
reaction of epoxides with acetic anhydride in presence of catalyst 
organophosphine''. 
Reddy et al. has syntheses P-amino alcohols from cleavage of 
epoxides by aromatic amines in presence of catalyst S04^7Zr02. The 
products wer^obtained in high yield with high regioselectivity. 
Fatty amides are fatty acid derivatives that have well recognized 
bacteriocidal'^  and fungicidal'^  properties. These are largely utilized in 
various industries such as wax additives", plasticizers'^ and pesticides". 
These play an important role in petroleum industries. ' 
In authors laboratory, preparation of fatty amide takes place by 
addition of N,N-dibromobenzene sulphonamide with terminal, internal 
and oxygenated olefinic fatty acids. The initially formed adduct, N-
bromo, P-bromosulphonamide was subsequently reduced to the 
corresponding p-bromosulphonamide by sodium bisulphite. The 
formation of this product was supposed to be electrophilic addition to 
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carbon-carbon double bond involving cyclic bromonium ion 
intermediate^ .^ 
Prompted by these observations and as part of our continuing 
programme for preparation of oleochemicals with antimicrobial 
properties,we have undertaken this problem. Two epoxy fatty esters, 
methyl 10,11-epoxyundecanoate and methyl 9,10-epoxyoctadecanoate 
were taken for preparation of amino alcohols. These epoxy fatty esters 
undergoes cleavage reaction smoothly at room temperature giving a 
single product in short span. It consists of the reaction of aniline (10) in 
presence of anhydrous cobalt (II) chloride with 
(i) methyl 10,11-epoxyundecanoate (6a) which afforded a 
hydroxy amine derivative, methyl 11-aniline-10-hydroxy 
undecanoate(lla). 
(ii) methyl 9,10-epoxyoctadecanoate which gave a hydroxy 
amine derivative, methyl 10/9-aniline-9/10-hydroxy 
octadecanoate (lib). 
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Reaction of methyl 10,11-epoxyundecanoate (6a) with aniline(lO) 
Reaction of methyl 10,11-epoxyimdecanoate (6a) with aniline(lO) 
in presence of anhydrous cobah (Il)chloride in dry acetonitrile yielded 
11a (Scheme iv). The crude product gave single spot on TLC in 
different solvent systems. The crude product was purified by column 
chromatography for elemental analysis and spectral d t^^ . ' 
Dry acetonitrile R' + (6 a,b) 
r.t. 
4hrs W 
(11 a,b) 
6,11 
a 
b 
R 
H 
CH3(CH2)7 
R' 
(CH2)7 COjMe 
(CH2)6 COaMe 
Scheme iv: Synthesis of methyl 11-aniline-10-hydroxyundecanoate and 
methyl 10/9-aniline-9/l 0-hydroxyoctadecanoate 
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Structure elucidation of compound 11a 
The compound was obtained as a white shining crystalline solid, m.p. 
62 C. Elemental analyses give the molecular formula C18H29NO3. Picric 
acid test ruled out the presence of epoxy group. The structure of 11a was 
established by IR, 'HNMR and mass spectral data. Its IR spectrum 
shows absorption bands at 3454.4 and 3635.2 cm"' for hydroxy and NH-
groups. A band at 1321.7cm"' confirms the carbon-nitrogen bond. Ester 
carbonyl appears at 1738.3 cm"\ 
The ' H N M R spectrum showed a broad singlet at 5 7.28 for NH 
proton. Two protons present at meta-position in aromatic ring appears as 
triplet at 5 7.20. A triplet at 6 6.75 indicates the proton attached to para-
position of benzene ring. The two ortho protons of benzene ring 
displayed at 5 6.67 as doublet. A multiplet at 5 3.85 (C//OH) for one 
proton and another one proton as broad singlet, D2O exchangeable, at 5 
1.63 were in well conformity of the attachment of OH group at C-10. 
Two double doublets appear at 5 3.28 and 3.02 for C-U methylene 
protons (Ha, Hb). A singlet for ester proton appears at 5 3.69 along with 
other usual fatty ester signals. 
The fatty ester derivative containing aniline gives MS spectra, 
which on interpretation clearly indicates the position of aniline in the 
long-chain ester (Chart 6). A peak at m/z 106 arises fi"om cleavage a to 
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the aniline. This shows that the anihne is attached to the terminal carbon 
i.e.C-11. A small peak originates at m/z 1^1 for the other side of 
cleavage. No peak appears at m/z 216, thus ruling out the possibility of 
other isomer. Molecular ion peak appears at m/z 307, which on loss of 
water molecule gives m/z 289. The cleavage a, P and y to aniline 
appears at m/z 106, 120 and 132. The fragment ion of epoxide does not 
form as the epoxide formed at the terminal is not stable. The mass 
fragmentation pattern of compound 11a is shown in chart-6. 
All these observations collectively help in identifying the 
compound 11a as methyl 11-aniline-10-hydroxy undecanoate. 
Hm 
(lla) 
Reaction of methyl 9,10-epoxy octadecanoate (6b) with aniline(lO). 
Methyl 9,10-epoxy octadecanoate (6b) and aniline (10) were added to 
the stirring solution of cobalt chloride in dry acetonitrile under the 
similar conditions as described earlier. The reaction took 4 hrs to 
complete. After the completion, the reaction mixture was finally worked 
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up by diethyl ether. The ethereal layer was washed with water, dried 
over anhydrous sodium sulphate and on evaporation gave crude product. 
Chromatographic separation and purification of the product over silica 
gel gave l ib as shining crystals. The product on TLC showed two 
inseparable spots which were assumed to be isomers. 
Structure elucidation of compound lib 
The elemental analysis of the compound (was/equivalent to the 
formula C25H43NO3. Its IR(exhibited)the characteristic bands at 3485.4 
cm'' and 3380 cm'' for hydroxy and NH groups. Aromatic stretching for 
benzene ring.appears^at 1558.7 and 1465.7 cm'' and ester at 1738.3cm''. 
In ' H N M R spectra of l ib a broad singlet ^ p p e ^ at 5 7.35 for 
NH proton. I t ( s h ^ ^ a multiplet at 5 3.90 (>C/fNH-) and 8 3.80 
(C//OH) for C-9/10 and C-10/9 methine proton which was slightly more 
than one proton thus showing isomeric nature of compound. A broad 
singlet appears at 5 1.61 for hydroxy proton. Protons of benzene appear 
as triplet at 8 7.20 for meta position and as doublet at 8 6.73 for ortho 
position. Proton of para position appears as triplet at 8 6.86. A peak was 
displayed at 8 3.66 for ester protons. 
The MS spectrum Was) also in accordance with these findings. 
Molecular ion peak^ppeara at m/z 405 along with M+1 at m/z 406, 
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which on loss of anihne molecule gave m/z 313, and on loss of water 
molecule gave m/z 388. Loss of water molecule from m/z 313 gives 
fragment ion at m/z 295. The MS spectrum ftirther confirmed the 
isomeric nature of compound by depicting peaks at m/z Idl, 143 and 
m/z 218,187. Peaks due to a, p and y cleavage appears at 248,262,276 
and 292,306, 320. 
These observations clearly suggest the l ib as methyl 10/9-hydroxy -
9/10-aniline octadecanoate. 
OH/NH 
NH 
HO/ 
(lib) 
66 
-HjO m/z 
218 m/z313 ^ 295 
NH 
H3C-(CH2)2-CH2-CH2-CH2-CH2-CH2-CH-
248' 
CH 
Kx 
- N H - ^ 
ff 
. C H . f C „ , ^ C H . - C H . - C H . - C H . - C H . - C - O C „ , 
143 
262 T;,^/ 
m/z 
187 
NH ff 
H3C-(CH2)2—CHj—CH2-CH2-CH2-CH2—CH4-CH-CH2-CH2—CH2—CH2—CHj—CH2—CH2—C-OCH3 
^ m/z 
262 
-H2O 
m/z 388 
Chart 7: Mass fragmentation of compound lib 
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2.3 Experimental 
Preparation of epoxides of fatty esters 
The methyl esters of undec-10-enoic acid, oleic acid and 
resinoleic acid were prepared by acid catalyst method [iT, CH3OH]. 
Fatty esters (0.01 mole) were further allowed to react with 0.02 moles of 
7w-chloroperbenzoic acid in 10 mL of dichloromethane at 0°C with 
continous stirring for 30 minutes and then at 10°C till whole of the 
starting material changed into epoxide as evidenced by analytical TLC. 
After the completion of reaction the epoxides were worked up in usual 
way. The extracts were passed through anhydrous sodium sulphate and 
solvent was evaporated to get epoxides in quantitative yields. All the 
epoxides responded positively to the picric acid test^ ^ and indentified 
with authentic sample. 
Reaction of methyl 10,ll-epoxyundecanoate(6a) with 1,2,4-
triazole(7) 
Methyl 10,11-epoxyundecanoate (0.535 g, 2.5 x 10"^  mole) was 
treated with 1,2,4-triazole (0.345 g, 5 x 10'^  mole) in absolute methanol 
(15mL) and refluxed for 6 hrs at 65-70 °C. Excess of methanol was 
distilled off. The reaction mixture was extracted with ethyl-acetate, 
washed with water, dried over anhydrous sodium sulphate and solvent 
removed to give creamish semisolid mass (880 x 10"^  g) which shows 
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two spots on TLC plates. A column of silica gel prepared in petroleum 
ether was charged with crude mixture and eluted with petroleum ether-
ethyl acetate. At petroleum ether-ethyl acetate (^0:26,\ /v) it gave 8a, 
further elution with petroleum ether-ethyl acetate (7(/:39,v/v) gave 9a. 
TLC monitored elutes were combined to give 8a (26.2 %) and 9a (68.1 
%) as white crystalline solid (mp. 62 '^ C). 
Methyl 11-hydroxy-lO-methoxy undecanoate (8a) 
Creamy semisolid. 
Yield 26.2% 
IR (KBr) cm-' 3404.3(-OH), 2928.53 (CH stretching), 
1726.6(>C=0, ester), 1105.5(-OCH3). 
^HNMR (CDCI3) 5 : 3.67(5H, singlet merged with multiplet, -
CO2C//3 and CH2OK), 3.48(3H, s, OC//3), 
2.90(1H, m, C//OCH3), 2.30(2H, t, J=7.5Hz, 
CH2 a to carbonyl), 1.62(1H, brs, -OH), 
1.57(2H, m, CH2 P to carbonyl), 1.30(12H, 
brs, CH2 chain). 
Anal Calculated for C13H26O4: C, 63.41; H, 10.57. 
found: C, 63.43; H, 10.59%. 
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Methyl ll-hydroxy-10-(l,2,4-triazol-l-yl) undecanoate (9a) 
0 / Solid, m.p.62 ^C. 
Yield 68.1% 
IR (KBr) cm" 3329.3 (OH), 2926.9 (CH stretching), 
1740.9(>C=O, ester), 1629.0(C=N), 1360.2 
(C-N). 
'HNMR (CDCI3) 5 : 8.09(1H, s, 3'-H), 7.86(1H, s, 5'-H), 4.24(1H, 
m, 10-H), 4.06 (2H, m, 11-H), 3.66 (3H, s, -
CO2C//3), 2.30 (2 H, t, J=7.5Hz, CH2 a to 
carbonyl), 1.80 (IH, brs, -OH, D2O 
exchangeable), 1.61(2H, m, CH2 P to 
MS m/z (%) 
carbonyl), 1.30 (12 H, brs, CH2 chain). 
284 [(M+1)^ base peak, 100], 283 [M^, 9], 
252 [M^-0CH3,11.05], 234 [252-H20, 4.65], 
210 []yr-CH2C02CH3, 5.81], 196 [2IO-CH2, 
2.91], 182 [196-CH2, 3.48], 140[y-cleavage, 
8.13], 126 [p-cleavage, 5.81], 112 [a 
Anal 
cleavage, 7.56]. 
Calculated for C14H25N3O3: C, 59.36; H, 
8.83; N, 14.84. found: C, 59.26; H, 8.78; N, 
14.79 %. 
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Reaction of methyl 9,10-epoxyoctadecanoate (6b) with 1,2,4 
triazole(7) 
To a mixture of methyl 9,10-epoxyoctadecanoate (0.780 g, 2.5 x 
10'^  mole) in dry methanol (15 mL) excess of 1,2,4- triazole (0.345 g, 
5 X 10-^  mole) was added. The mixture was refluxed for 8 hrs at 65-
70°C. The reaction mixture on usual work up gives semi solid mass 
(1.125 gm) which showed two distinct spots on TLC (silica gel G, 
petroleum ether-ethyl acetate, 4:1, v/v), a minor product (8b) and a 
major product (9b).The crude reaction mixture was chromatographed 
over a column of silica gel. At petroleum ether-ethyl acetate (» :^?C( v/v) 
it gave 8b (26.3 %) and with petroleum ether-ethyl acetate (7(jl:3p, v/v) it 
gave the product 9b (63.7%). 
Methyl 10/9-hydroxy-9/10-methoxy octadecanoate (8b) 
Solid. m.p. 38-40°C 
Yield 26.3% 
IR (KBr) cm-^  3453.4 (-0H), 2926.1 (CH stretching), 1742.1 
(>C=0, ester), 1074.2 (-OCH3). 
^HNMR (CDCI3) 8 : 3.67 (3H, s, CO2C//3), 3.52 (shghtly higher 
than one proton, m, -C//OH), 3.41 (3H, s, -
OCH3), 3.23(slightly higher than one proton. 
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m, -C//OCH3), 2.30 (2H, t, J=7.5Hz, CH2 a, to 
carbonyl), 1.99 (IH, brs, OH, D2O 
exchangeable), 1.58 (2H, m, CH2 p to 
carbonyl), 1.27 (24H, brs, CH2 chain), 
0.88(3H, dist. t, terminal CH3). 
Anal Calculated for C20H40O4: C, 73.17; H, 11.11. 
found: C, 73.10; H, 11.17%. 
Methyl 10/9-hydroxy'9/10-(l,2,4-triazol-l-yl) octadecanoate (9b) 
Yeild 63.7% 
Solid.m.p. 65-66°C 
IR (KBr) cm-' 3447.5 (-0H), 2928.0 (CH stretching), 1737.6 
(>C=0, ester), 1632.7 (C=N), 1380.9 (C-N) 
'HNMR(CDCl3)5 : 8.10 (IH, s, 3'-H), 7.98 (IH, s, 5'-H), 4.2 
(slightly more than 1 proton, m, -C/fN<), 3.8 
(slightly more than 1 proton, m, C//OH), 3.66 
(3H, s, -COiCH^ ), 2.68(1H, brs, OH, D2O 
exchangeable), 2.29 (2H, t, J=7.5Hz, CH2 a 
to carbonyl), 1.59 (2H, m, CH2 |3 to 
carbonyl), 1.25 (22H, brs, CH stretching), 
0.88 (3H, dist. t, terminal CH3) 
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MS m/z (%) : 382[(M+1)^ 3.75], 381 [M"', 3.49], 352 [M"-
C2H5.9.3], 313 [Ivf- triazole ring, 67.45], 295 
[313-H2O, 33.75], 281 [313-CH3OH, base 
peak, 100%], 263 [28I-H2O, 23.26], 95 [a-
cleavage with respect to triazole, 30.82 ], 109 
[p cleavage, 26.75), 123 (y-cleavage, 7.56) 
Anal Calculated for C21H39N3O3: C, 66.14; H, 
10.24; N, 11.02. found: C, 66.21; H, 10.29; 
N, 11.08%. 
Reaction of methyl 12-hydroxy-9,10-epoxyoctadecanoate (6c) with 
l,2,4-triazoIe(7) 
Methyl 12-hydroxy-9,10-epoxyoctadecanoate (0.820 g, 2.5 x 10"^  
mole) reacted with 1,2,4-triazole (0.345 g, 5 x 10"^  mole) under the 
similar conditions as mentioned earlier. The mixture was refluxed on 
water bath for 8 h. After the completion of reaction, it was worked up 
with ethyl acetate. Organic layer was washed with water, dried over 
anhydrous sodium sulphate and solvent evaporated to get the creamish 
semisolid mass which showed four spots, two spots overlapping other 
two spot, on TLC. The crude mass so obtained was passed through a 
column run by petroleum ether and ethyl acetate. At petroleum ether: 
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ethyl acetate (7(/:3p v/v) we get the minor product 8c as white sohd 
mass, further elution at (^:4^, v/v) gave major product 9c as Hght 
yellow solid. 
Methyl 12,10/9-dihydroxy-9/10-methoxy octadecanoate (8c) 
White solid, m.p. 43°C 
Yield 27.3% 
IR (KBr) cm-' 3434.2 (OH), 2934.1 (CH stretching), 1732.3 
(>C=0, ester), 1093.4 (-OCH3). 
^HNMR (CDCI3) 8 : 3.82 (IH, m, 12-C//0H), 3.66 (3H, s, -
CO2C//3), 3.49 (slightly more than 1 H, m, 
9/10-C//OH), 3.42(3H, s, OC//3), 3.32 
(slightly more than 1 H, m,10/9 -CH{OCY{^\ 
3.45 (2H, t, 11-H), 2.98 (2H, brs, 2 x OH, 
D2O exchangeable), 2.30 (2H, t, J=7.5 Hz, 
CH2 a to carbonyl ), 1.57 (2H, m, CH2 p to 
carbonyl ), 1.31 (22H, brs, CH2 chain), 0.88 
(3H, dist.t, terminal CH3). 
Anal Calculated for C20H40O5: C, 67.04; H, 10.98. 
found: C, 67.08; H, 10.92%. 
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Methyl 9,12-dihydroxy-10-(l,2,4-triazol-l-yl) octadecanoate (9c) 
Light yellow solid.m.p.58°C 
Yield 61.2% 
IR (KBr) cm-' : 3395.3 (OH), 2925.7 (CH stretching.), 1731.8 
(>C=0, ester), 1507.6 (C=N), 1373.7 (C-N). 
^HNMR (CDCI3) 6 : 8.19 (IH, s, 3'-H), 7.97 (IH, s, 5'-H), 4.20 
(slightly more than one proton, m, -C//N<), 
3.90 (slightly more than one proton, m, 9/10 -
CHOR), 3J1 (IH, m, 12-C/fOH), 3.66 (3H, 
s, -CO2C//3), 2.28 (2H, t, J= 7.5 Hz, CH2 a to 
carbonyl), 2.03 (2H, brs, 2 x-OH), 1.58 (2H, 
m, CH2 p to carbonyl), 1.26 (20H, brs, CH2 
chain), 0.088 (3H, dist.t, terminal CH3). 
MS m/z{%) : 398 [(M+l)\ base peak], 397[Mt, 6.25], 
329[]Vf-triazole, 6.39], 311[329-H20, 4.2], 
239[ ]Vf-C9Hi902, 4.26], 254(4), 240 (7.6), 
238(8.2), 210 (3.4), 159 [W- C12H20O2N3, 
6.38], 141 [I59-H2O, 6.48], 123 [Ml-HjO, 
14.90], 115 [M" -C14H24O3N3, 11.70], 97 [115-
H2O, 10.42 ]. 
75 
Anal : Calculated for C21H39N3O4: C, 63.45; H, 9.82; 
N, 10.58 found: C, 63.41; H, 9.87; N, 10.57 %. 
The epoxides (6a, b) were allowed to react with aniline in 
presence of anhydrous cobalt chloride, giving P-amino alcohols 
regioselectively and in good yield. 
Reaction of methyl 10,11-epoxyundecanoate (6a) with aniline(lO): 
To a stirred mixture of anhydrous cobalt chloride (~ 30mg) and 
dry acetonitrile (15mL), methyl 10,ll-epoxyundecanoate(0.214 g, 
1 xlO'^  mole) and aniline(9.1mL, 0.001 mole) were added. The resultant 
mixture was stirred at room temp, for 4 hrs. Progress of the reaction 
mixture was monitored by TLC. After the completion of reaction, 
acetonitrile was removed under vaccum.The residue was taken into 
ether. The ethereal layer was washed with 10% solution of sodium 
bicarbonate and then with distilled water and dried (anhydrous Na2S04). 
Solvent was evaporated to give crude product 11a. It was purified by 
column chromatography of silica gel and the elution with petroleum 
pi 
ether: diethyl ether (95:5, v/v), product 11a was obtained as white 
needle like crystals. 
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Methyl ll-aniline-lO-hydroxyundecanoate (11a) 
White needle like crystals 
Yield: 71.2% m.p.: 38°C 
IR(KBr)cm-' : 3635.2 (NH), 3454.4(-OH), 2855.9(CH 
stretching), 1738.7 (>C=0, ester), 1321.7(C-
N). 
'HNMR (CDCI3) 8 : 7.28(1H, brs, NH), 7.20(2H, t, J=7.5Hz, 8.0 Hz, 
Hm), 6.75(1H, t, J=7.5Hz, Hp), 6.67(2H, d, 
J=8.0Hz, Hor), 3.85(1H, m, 10-H), 3.69(3H, s, 
C02C/f3) , 3 .28(1H, dd , JHx-Ha = 12 .5Hz , JHaHb=3 
Hz, 11-Ha), 3.02(1H, td, JHIVHX =18.5 Hz, JHaHb= 
3.0Hz, 11-Hb), 2.32(2H, t, J=7.5Hz, CH2 a to 
>C=0), 1.92(2H, m, CH2 P to >C=0), 1.63(2H, 
m, OH, D2O exchangeable), 1.33(10H, brs. 
MS m/z (% 
CH2 chain). 
308[M+1, 10], 307[M ""•, 18], 289[M'- H2O, 
11], 276pvr-OCH3, 5], 207[]Vf-(CH2)3 
CO2CH3, 11], 202[lvr-C7H9N, 6], 157 (8), 150 
(4), 146(11), 136 (11.8), 132 (20), 120(52), 
106[C7H8N, Base peak, 100]. 
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Anal : Calculated for C18H29NO3 : C, 70.13 ; H, 9.74 ; 
N, 4.55. found : C, 70.14; H, 9.72; N, 4.56 %. 
Reaction of methyl 9,10-epoxyoctadecanoate (6b) with aniline(lO). 
The reaction of methyl 9,10-epoxy octadecanoate (0.204 g, Ix 
lO'^ mole) with aniline (9.1mL, IxlO'^ mole) takes place in the same 
manner as described above. The reaction mixture was stirred for 5-6 hrs. 
After completion the reaction was worked up in usual manner. The 
crude product was chromatographed over silica gel Column. Elution 
\{\ 
with petroleum ether: diethyl ether {^:p, v/v) gave lib. 
Methyl 10/9-hydroxy -9/10-aniline octadecanoate (lib). 
White shining crystals 
Yield: 68.3% m.p. 43°C 
IR(KBr pellets) cm-^  : 3485.4 (-0H), 3380.1 (NH), 2934.0 (CH 
stretching), 1738.3 (ester), 1558.7 and 
1465.7 (aromatic stretching), 1379 (CN). 
^HNMR (CDCI3) 5 : 7.35(1H, s, NH), 7.20 (2H, t, J=8Hz, 2 x 
Hm), 6.86 (IH, J=7.5 Hz, Hp), 6.73 (2H, 
d, J=8Hz, 2 X Hor), 4.25(slightly more 
than one proton, m, >C//NH<), 
4.63(slightly more than one proton, m. 
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CHOB), 3.81(1H, brs, 9/10-OH), 3.66(3H, 
s, CO2C//3), 2.32(2H, t, J=7.5Hz, CH2 a 
to >C=0), 1.61(2H, m, CH2 P to >C=0 ), 
1.25(20H, brs, CH2 chain), 0.89(3H, dist.t, 
terminal CH3). 
MS m/z (%) : 406[M+1, 6.34], 405[Mt, 3.17], 388[M+1-
H2O, 6.3], 313(52), 295[313-H20, 20], 
281[M'-C8Hi5, 92], 276[]Vr-OCH3, 5], 
232[388-C9Hi702, 11] 276(8.3), 262(6), 
218 (7.3), 187(12.1), 158[C9H,702, 8], 
146[CioHi2N, 11], 143(18.2), 132[C9HioN, 
20], nOfCgHioN, 52], 106[C7H8N, Base 
peak, 100]. 
Anal : Calculated for C25H43NO3 : C, 74.07 ; H, 
10.62 ; N, 3.46. found: C, 74.10; H, 
10.57; N, 3.41%. 
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<^eparation of Long-Cficiin 
^Cydrazones 
3.1 Theoretical 
Fatty acid hydrazides have been utilized in the synthesis of 
various compounds of pharmacological as well industrial interest, as 
these are cheap and readily available. Hydrazides on condensation with 
aldehyde/ketone yields hydrazones which can be further utilized to 
prepare a vast number of biologically active compounds. Hydrazones 
are versatile intermediate for the synthesis of novel heterocyclic 
compounds of/interesting) applications such as 2-azetidinone\ 4-
thiazolidinone"*. Hydrazones posses good antimicrobial^, fungicidal^ , 
antitumour, anti-inflammatory, analgesic, antibacterial and 
. 7 . 
pharmacological applications 
The aza-Diels-Alder reaction of a,P-unsaturated hydrazone finds 
its application in both, syntheses of natural products and in the 
development of multicomponents reactions. Catti and workers'^  carried 
out the reaction of 4,5-dihydropyrazoles under standard thermal or 
microwave conditions to give corresponding pyridine-containing 
compounds. 
Fatty acid Hydrazides (I) on treatment with aryl iso-thiocyanate 
gave aryl thiosemicarbazides (II). These aryl thiosemicarbazides on 
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treatment with mercuric oxide gave 1,3,4-oxadiazole (III), and in 
presence of potassium hydroxide yields 1,2,4-triazole derivatives (IV) 
respectively (Scheme 3.1)^ .^ 
NH2NH2 ArNCS RCO2CH3 " " " ' • " " »• RCONHNH2 >• RCONHNHCSNHAr 
HgO 
(I) (H) 
(H) 
KOH/C2H5OH 
ff—¥ 
R-Cs. /C-NHAr 
0 
(HI) 
N NH 
I 
R-C^ ^C—SH -*—• R - ( X ^C=S 
N N 
I 
Ar 
(IV) 
Ar 
Scheme 3.1 
Sicardi et al}^ has studied the relationship between the 
antimicrobial activity and physiochemical property of some Nl-
(Pyridinoacetyl) fatty acidhydrazides. 
Asymmetric hydrazones (V) on nitration with nitric oxide furnish 
mono-nitrated ^m«5-isomer as major product (VI), as the nitration 
occurs stereoslectively at Cl'-atom. Thus it's a good procedure to 
synthesize asymmetry nitro compounds (Scheme 3.2) ^^. 
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H NO N,, NO2 
(V) (VI) (vn) 
n= l ,2 ,3 _ 
AT = 2, 4- dinitro phenyl 
Scheme 3.2 
Hydrazone complexes of transition metals have played a 
prominent role in the development of coordination chemistry'^.These 
have been incorporated in transition metal complexes as ligands. Sterol 
hydrazone ligands such as 20-hydrazone-pyridin-2-yl-5a-pregnan-3p-
ol(Hpyl) and 22-hydrazone-pyridin-2-yl-chol-5-ene-3p-ol(Hpy2) on 
reaction with K2PtCl4 afforded [Pt(Hypl)(Cl)2] and trans 
[Pt(Hyp2)(Cl)2] complexes'^ 
Guemelli et al. has investigated the reactivity for the 
rearrangement of some (Z)-hydrazones of 3-benzoyl-l,2,4-oxadiazoles 
(VIII) into the relevant triazoles (IX). The reaction was carried out in 
aqueous medium in presence of a base (Scheme 3.3). 
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H 
(VIII) 
N 
I 
R 
(IX) 
C5H5 
Scheme 3.3 
Hydrazones and Hydrazides (X) on reaction with allylic 
carbonates (XI) in the presence of an [Ir(Q0D)Cl]2/pyridine, ammonium 
iodide, and diethylzinc furnish corresponding N-allylation products 
(XII) in high yield. The reaction is highly chemo - and regioselective 
(Scheme 3.4)'l 
NHPG 
+ 
R R' 
(X) 
R" 
OCO2/BU 
(XI) 
1) 0.75 eq. EtjZn (IM in hex) 
THF. 25°C. 8h 
2) 5 mol-% [Ir(COD) ClJs 
0.1 eq. Pyridine 
1 eq. NH4I, -30 min 
XX 
N. R" 
K R' 
(XII) 
Scheme 3.4 
Wagle and coworker synthesis 2-hydrazino-3-methyl 
quinoxaline and carried out its further reaction with different aromatic 
aldehydes to give corresponding N-arylidenehydrazino quinoxalines 
(XIII). These hydrazones on further oxidative cyclization with 
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nitrobenzene yielded l-aryl-methyl[l,2,4]triazole[4,3-a]qmnoxalines, 
which on further condensation with aromatic aldehydes furnished 1-
aryl-4-styryl[l ,2,4]triazole[4,3-a]quinoxalines (XIV). 
(XIII) (XIV) 
The condensation of 4-amino-3-(4-pyridine)-5-mercapto-1,2,4-
triazole with various aldehydes and/ or dialdehydes fiimished a series of 
Schiff base hydrazones 20 
Diazonium salts (XV) undergoes coupling reaction with 1,1-
bis(l-ethoxy \;arbonyl-benzimidazol-2-yl)methane (XVI) giving 
unstable hydrazones, which readily undergoes cyclization to give 1,2,4-
triazino[4,5-a]benzimidazol-l-ones derivatives (XVII) (Scheme 3.5)^ '. 
« '£:^ :.>ii' 
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(XV) 
H - N 
Ar 
(XVI) 
(XVII) 
Scheme 3.5 
Hydrazides (XIX) such as semicarbazide, thiosemicarbazide and 
aminoguanidine, reacts with aromatic aldehydes/ketones (XVIII) in 
\L 7 
aqueousi medium (H3O ) to give aryl-hydrazones (XX). The reaction 
occurs at room temperature, under ultrasound irradiation completes in 
very short time (20-30 min). Products obtained in good to excellent 
yield, along with diastereoselectivities (Scheme 3.6) . 
Ar-C^ + HjN-N-Cp 
^ H NH2 
H,0 
IT, r.t. 
(XVIII) 
X = O, S. NH 
(XIX) 
Ar-
R 
N. \ 
'N-H 
H 
(XX) 
Scheme 3.6 
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Heydari and coworker^ ^ deduced a new and flexible pathway for 
the synthesis for amino, hydrazine and N-hydroxyaminophosphonates. It 
involves the reaction between trimethylphospite and in situ generated 
imines in dichloromethane in presence of catalyst phenyltrimethyl-
ammonium chloride. 
The aliphatic hydrazones (XXI) derived from (2S,5S)-l-amino-
2,5-diphenylpyrrolidine, on asymmetric cyanosilylation in presence of 
Et2AlCl gave the corresponding hydrazinonitriles (XXII) with high 
distereoselectivity (Scheme 3.7^^. 
Ph. 
+ TMSCN Et,AlCl (leq)^ )^. 
Ph CH,C1„-780C y p^ 
R ^ C N 
(XXII) 
R=Ph2CH2, /-Pr, i-Bu, w-CsHn 
Scheme 3.7 
Hydrazones on reaction with Grignard reagents and organolithium 
gave addition products. Trifluoroacetaldehyde hydrazone (XXIII) 
obtained from (R)-N-benzylphenylglycinol, on addition of Grignard 
reagent or organolithium and then hydrogenolysis fijmished (R)-a-
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trifluoromethylated amine (XXIV) with high stereoselectivity(> 98% 
de) (Scheme 3.8)^^ 
Ph 
^ 
Ph> 
,N .Ph 
FsCr HO 
(XXIII) 
1) RLi or RMgCl HN"^^^^''^^ 
2)H20 
V-fT '''R OH 
(R) 
de > 98% 
(XXIV) 
Scheme 3.8 
26 Mondal et al. has synthesized complexes of benzoyl hydrazones 
with methoxy bonded mixed-ligand monomeric and methoxy-bridged 
3+ dimeric VO 
Hydrazone aldehydes when reacts with an alkyl diazo ester results 
in the formation of hydrazone g(b)-keto ester. This keto ester on reaction 
with an alkyl acid chloride in presence of a base, followed by 
acidification yields pyridazinone compound . 
Unsubstituted hydrazones (XXV) undergoes reduction under 
Swem oxidation conditions leading to corresponding alkyl chlorides 
(XXVI) in high yield. Unsubstituted hydrazones derived from 
cyclohexyl ketones returned elimination products (Scheme 3.9)^ .^ 
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H, 
\ 
" X ^ ' ^ -v^ 
DMSO (1.1 eg.), Oxalyl CMoride (1.05 eg.) 
EtjN (1 eg.), CH2CI2, -78°C to rt 
^ ^ ^ 
(XXV) (XXVI) 
Scheme 3.9 
Palladium catalyzed coupling of aryl halide (XXVII) with 
hydrazide (XXVIII) furnish N-aryl benzophenone hydrazones (XXIX), 
which in presence of ketone , hydrolysis to give enolizable hydrazones 
that undergoes Fischer indolization (Scheme 3.10)^ .^ 
Ar-Br 
(XXVII) 
NHNHo 
P h ^ Ph 
(XXVIII) 
1-1.5 mol%Pd(OAc)2 
1-2.3 mol% BINAP ^ 
l-4eqNaOtBu 
taulene, 80 or 100°C, 2.5-22H 
Arv 
H Ph 
(XXIX) 
H 
(XXIX) 
R' 
R" 
2-5 eq. 
TsOH - H2O 
EtOH, reflux 
8.5 - 43 h 
(XXX) 
Scheme 3.10 
(XXXI) 
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Tosy- and Boc-hydrazones (XXXII) on reaction with primary and 
secondary alcohols (XXXIII) in presence of a cooled DBAD/PPhs or 
DEAD/PPh3 complex results in nitrogen-carbon bond (XXXIV). These 
hydrazones were found to be effective nucleophiles in the Mitsunobu 
reaction (Scheme 3.11)^°. 
1.8 eq DEAD ^ 
Ph N + HO-R ^—>• Ph N 
^" THF,0°C, l-18h 
(xxxn) (xxxin) (xxxiv) 
R = alkyl, allyL, benzyl. 
Scheme 3.11 
Polshettiwar et al}^ has developed a method for the synthesis of 
cyclic, bi-cyclic andheterocyclic hydrazones (XXXVIII-XXXIX) in 
presence of catalyst polystyrene sulphonic acid (PSSA). The reaction 
proceeds efficiently in aqueous medium under microwave irradiation 
(Scheme 3.12)^\ 
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'a 
H 
,0 
(XXXVI) 
I W — / \ — R 
(XXXV) 
R = H,CH3,C1 
PSSA/H2O 
100°C, MW 
(xxxvn) 
N 
H 
H 
(XXXVIII) 
R 
(XXXK) 
Scheme 3.12 
We herein report the preparation of long-chain hydrazones from 
fatty acid hydrazides. 
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3.2 Results and Discussion 
The fatty esters, methyl undec-10-enoate (la), methyl octadec-9-
enoate (lb), methyl 12-hydroxyoctadec-9-enoate (Ic) and methyl 
octadecanoate (Id) were chosen for preparation of hydrazones. The 
reaction took place in two steps. 
(a)The fatty hydrazides were prepared by following a published 
procedure.^ ^ (b) In second step, the reaction of/7-chlorobenzaldehyde 
with 
(i) undec-10-enoic acid hydrazide (12a) gave N'-(4-
chlorophenylmethylene) undec-10-enohydrazide (13a) 
(ii) octadec-9-enoic acid hydrazide (12b) afforded N'-(4-
chlorophenylmethylene) octadec-9-enohydrazide (13b). 
(iii) 12-hydroxyoctadec-9-enoic acid hydrazide (12c) results in the 
formation of N'-(4-chlorophenylmethylene) 12-hydroxyoctadec-
9-enohydrazide (13c). 
(iv) octadecanoic acid hydrazide (12d) gave N'-(4-
chlorophenylmethylene) octadecanohydrazide (13d) 
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Reaction of undec-10-enoic acid hydrazide (12a) with p-
chlorobenzaldehyde 
On refluxing compound 12a with /7-chlorobenzaldehyde in dry 
benzene afforded 13a (Scheme v). 
Structure elucidation of compound 13a 
Elemental analysis of the compound corresponds to the molecular 
formula C18H25N2OCI. In the IR spectrum, bands at 3231.6, 3203.6 and 
1663.8 cm"^  confirmed the presence of amide group. The band due to 
C=N was observed in the region 1487.2 cm"'. Another band at 1088.9 
cm"' has been assigned to Ar-Cl. 'HNMR was more informative. The 
'HNMR spectra of compound 13a showed a singlet at 8 7.75 for proton 
of [-CH=N-]. A singlet of amide proton (-CONH) has/appeared,^at 5 
9.66. The aromatic protons (appearjat 5 7.58 and 7.35 as doublets. The 
two protons alpha to carbonyl carbon appears at 5 2.73. The methine of 
(H-10) appears at 5 5.77 as triplet of doublet of doublet. The two 
methylene protons (11-H) were observed at 8 4.96 (IH, dd) and 8 4.90 
(IH, dd). Thus confirms the presence of double band at C-10 and 11. 
'^ CNMR signals at 177.1 (CONH) and 161.2 (HC=N-) also supported 
the structure. 
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0-CH3 
R — \ + H2N-NH2 
(la-d) 
CH3QH 
100°C 
2h 
H2K \ 
NH 
(12a-d) 
^ ^ % / 
CI 
H 
O 
Dry Benzene 
100°C 
16-17h 
• ^ ^ 
,NH-N 
O 
(13a-d) 
Compound 
la, 12a, 13a 
lb, 12b, 13b 
Ic, 12c, 13c 
Id, 12d, 13d 
R 
CH2=CH(CH2)8 
CH3(CH2)7CH=CH(CH2)7 
CH3(CH2)5CHOHCH2CH=CH(CH2)7 
CH3(CH2)i6 
Scheme v: Preparation of long-chain hydrazones 
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MS spectrum further confirms the structure by giving molecular 
ion peak at m/z 322 and 320 (due to ^ some^ of chlorine). The mass 
fragmentation of compound 13a is given in Chart 8. Fragment ions m/z 
196/198, 181/183, 167 and 138/140 also support the structure. The 
above spectral data confirmed the compound 13a as N'-(4-
chlorophenylmethylene)-undec-10-enohydrazide. 
(13a) 
Reaction of octadec-9-enoic acid hydrazide (12a) with p-
chloTobenzaldehyde 
The hydrazide of octadec-9-enoic acid was allowed to react with 
/7-chlorobenzaldehyde in dry benzene under the same conditions as 
described earlier. The resultant product after the usual workup was 
purified by column chromatography and recrystallised by ethanol to 
give 13b. 
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Structure elucidation of compound 13b 
Elemental analysis of the compound 13b gave C25H39N2OCI. Its 
IR exhibited characteristic band of double bond at 1596.27 cm''. A band 
at 3237.38cm'' appears for amide group {-CONH-). A band for carbon-
nitrogen double band appears at 1545.03 cm"'. A strong band made its 
appearance at 1663.8 cm"', characteristic of carbonyl function. Band for 
Ar-Cl was displayed at S 1086.50 cm"'. Its 'HNMR spectrum absolutely 
sustained the structure showing the following characteristic signals. A 
one proton broad singlet, D2O exchangeable, at 5 9.18 (-CONH) and 
another one proton sharp singlet at 5 7.63 for (-HC=N-). The doublet at 
5 7.58 and 5 7.34 integrating for 4 protons confirms the presence of 
benzene ring. A multiplet at 5 5.42 integrating for two protons appears 
for methane of C9 and Cio suggests the presence of double bond. 
n 
Its '^ CNMR shows characteristic signals at 5£) 176.33 and 161.2 
CONH and -C=N-. Other values are given in experimental section. 
The mass spectrum of 13b gave molecular ion peaks at m/z 418/420 
(due to i^solnera of chlorine). The peak appeared at m/z 153/155 was due 
to the cleavage of CO-NH bond. A peak at m/z 138/140 arise by the 
cleavage of N-NH bond and peaks at m/z 365/367 and at m/z 307/309 
formed by the cleavage to 14-15 bond and 10-11 bond of the long-chain 
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of fatty hydrazide respectively. Fragment ions at m/z 181/183 and 265 
further supported the structure. On the basis of above spectral data 
compound 13b was characterized as N'-(4- chlorophenylmethylene) 
octadec-9-enohy drazide. 
H 
l3b 
Reaction of 12-hydroxyoctadec-9-enoic acid hydrazide (12c) with p-
chlorobenzaldehyde 
The mixture of 12-hydroxyoctadec-9-enoic acid hydrazide and 
/7-chlorobenzaldehyde in dry benzene was refluxed in the same manner 
as described earlier. Final work up and chromatographic separation by 
silica gel furnished 13c, which was recrystallised by ethanol. 
Structure elucidation of compound 13c 
The compound responded to the molecular formula 
C25H39N2O2CI. Its IR spectrum(exhibitedpharacteristic bands at 3326.95 
and 3240.91 and 3213.04 cm"' for hydroxyl and amide group. A strong 
band at 1669.51 cm'\appears\for carbonyl function along with 1584.21 
1 ^ 
and 1546.73 cm for carbon-carbon and carbon-nitrogen double binds. 
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The band for chlorobenzene appears at 1089.88 cm"\ 
^HNMR spectrum had following diagnostic signals towards 
elucidation of the structure. A broad singlet at 5 9.28 and a sharp singlet 
at 5 7.68 was displayed for protons attached to NH and (-HC=N-) 
function. The two methine proton of C-9 and C-10 appeared at 6 5.32 as 
multiplet. A D2O exchangeable broad signal at 8 2.21 was assigned to 
hydroxyl proton"* .ITwo doublets integrating for four protons of benzene 
ring appear at 5 7.56 and 8 7.34. ^^ CNMR of compound 13c showed 
peaks at 177.29(>CO), 138(Ar-4) and 161.58 for carbon nitrogen double 
bond. 
Its mass spectrum showed molecular ion peak at m/z 438/436 
(C25H41N2OCI) along with (M+1). Molecular ion on loss of one 
molecule of water gave fragment ion m/z 421/419 (Chart 10). A peak at 
m/z 198/196 is obtained due to the loss of fragment C16H32O. A peak 
appears at m/z 140/138 for fragment ion C7H6N2C1.0n the basis of these 
spectral data, the structure of 13c was assigned as N'-(4-
chlorobenzylidene)-12-hydroxyoctadec-9-enohydrazide « 
(I3c) 
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Reaction of octadecanoic acid hydrazide (12d) with p-
chlorobenzaldehyde 
Reaction of octadecanoic acid hydrazide (12d) with p-
chlorobenzaldehyde takes place in the same way as described above. 
Final work up and chromatographic separation by silica gel furnished 
13d, which was recrystallised by ethanol. 
Structure elucidation of compound 13d 
Elemental analysis of the compound corresponded to the formula 
C25H41N2OCI. Its IR spectrum displayed characteristic bands at 3425.07 
(enol form -C(OH) = N), 3237.28 and 3207.87 cm"^  have been assigned 
to {-CONH-). An intense IR band at 1663.8 confirmed the CONH in 3d * 
In the 'HNMR of compound 13d, a singleTat 5 7.69 (IH,^) depict' 
ed the proton attached to aldehyde carbon (HC=N). Aromatic protons 
appeared as doublets at 5 7.57 and 5 7.36. The signal appearing as a 
singlet at 5 9.95 confirmed the presence of amide proton. Other usual 
signals were appear at 5 2.71 as triplet for methylene protons of a-to 
carbonyl group and 6 1.22 for chain methylene. 
On the basis of above spectral analysis, the compound was 
characterized as N'-(4-chlorophenylmethylene) octadecanohydrazide. 
H 
NH—N^ 
(13d) 
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3.3 Experimental 
Esterification of fatty acids was carried out by refluxing them 
with excess of anhydrous methanol in the presence of acid catalyst. 
These esters (la-d) were further allowed to react with hydrazine hydrate 
in methanol by using the published method^ .^ 
General procedure for the preparation of long-chain fatty 
hydrazide 
A mixture of methyl fatty ester (la-d) (5 x 10'^  mole) on 
treatment with hydrazine hydrate (8 x 10'^  mole) in methanol was taken 
in a 100 mL two necked round bottom flask equipped with a reflux 
condenser. The mixture was refluxed under nitrogen atmosphere on a 
sand bath for 2 hr. The solid that separates on cooling to room temp was 
filtered, washed with little amount of ethanol and recrystallised from 
ethanol to gave (12a-d) (88-90%). These compounds (12a-d) were 
characterized by comparing their m.p. 
Undec-10-enoic acid hydrazide (12a) m.p. 80°C (lit." m.p. 78-80). 
Octadec-9-enoic acid hydrazide (12b) m.p. 111°C (lit." m.p. 110-
112°C) 
12-hydroxyoctadec-9-enoic acid hydrazide(12c)m.p. 110°C (lit." m.p. 
108 
108-110°C) 
Octadecanoic acid hydrazide (12d) 112°C (lit" m.p. 112-114°C) 
Reaction of undec-10-enoic acid hydrazide (12a) withp-
chlorobenzaldehyde 
A mixture of imdec-lO-enoic acid hydrazide (5 x 10'^  mol, 0.099 
g) and/7-chlorobenzaldehyde (5 x 10'^  mol, 0.07 g) was taken in a 50 
mL double necked round bottom flask fitted with a Dean stark 
apparatus. Dry benzene 10 mL was added to it and refluxed for 16-17 
hrs. After the completion of reaction the solvent was removed by 
vacuum distillation and the reaction mixture so obtained was 
chromatographed over a silica gel column using (petroleum ether: 
diethyl ether, v/v). The fraction (9jjl:l^, v//v) gave the product 13a. The 
crude product 13a was recrystallised from ethanol. 
N-(4-Chlorophenylmethylene)undec-10-enohydrazide(13a) 
White crystals. m.p.94°C 
Yield 83 % 
IR(KBr)cm'' 3437.5 (enol form, -C(OH)=N- group), 
3231.5 and 3203.6 (amide, -C(=0)NH-), 
2921.1(CH stretching), 1663.8(CONH), 
1487.2 (C=N), 1088.9 (C6H4CI). 
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^HNMR (CDCI3) 8 9.66 (IH, s, CONH), 7.75 (IH, s, -CH=N-
), 7.58 (2H, d, J=8Hz, Hm), 7.35 (2H, d, 
J=8Hz, Hor), 5.77 (IH, tdd J„_,c„= 6.7 
Hz, y .^^ ^ =10.05 Hz, ^.H,= 17.1 Hz, 
CH2=CH); 4.96 (IH, dd, J„_„ = 10.05 
Hz, J^ _„ =2.1 Hz, HEC=CH ), 4.90 (IH, 
dd, J„_„= 17.1 Hz, J„^_„^ = 2.1 Hz, 
HzC=CH), 2.02 (2H, m, =CH-C//2-), 2.73 
(2H, m, CH2 a to > C=0), 2.24 (2H, m, 
CH2 P to > C=0), 1.26 (lOH, brs, CH2 
chain). 
^^ CNMR (CDC13) 5c : 177.1 (C-1), 32.7 [C-2], 24.7 [C-3], 29.37-
31.89 [C-(4-9)], 138.9 [C-10], 113.84[C-
11], 141.95 [Ar-l], 128.20 [Ar-2,6], 
129.01 [Ar- 3,5], 135.67 [Ar-4], 161.2[-
HC=N-] 
MS m/z (% 321/323 \yC\ base peak 100/33], 320/322 
[M ,^ 31.60/5.17], 293/295 [Nf-CiHj, 
3.29/1.79], 252 [IVT-CsHio, 5.23/2.81], 
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224[251-C2H4, 4.02/2.12], 209/211 [M -^
CgHis 98.24/3.53], 196/198 [7.76/2.12], 
181/183 [4.12/1.41], 167 [4.35], 155 [183-
CO, 18.6/7.28], 138/140 [15.88/15.29], 
111/113 [C6H4CI, 4.11/2.24], 196 [IVT-
C7H5CI, 7.76]. 
Anal : Calculated for C18H25N2OCI C, 67.5; H, 
7.81; N, 8.75; found C, 67.9; H, 7.76; N, 
8.71%. 
Reaction of octadec-9-enoic acid hydrazide (12b) with p-
chlorobenzaldehyde 
The reaction of octadec-9-enoic acid hydrazide (5 x lO'^ mol, 
1.498 gm) and p-chlorobenzaldehyde (5 x 10'^  mol, 0.07 g) in dry 
benzene (lOmL) was carried out in a similar way as described above. 
After completion of reaction the solvent was removed, and crude 
product so obtained was chromatographed over a silica gel column to 
get 13b and crystallized from ethanol. 
I l l 
e n 
N'-(4-Chlorophenylmethy!&ne) octadec-9-eno hydrazide (13b) 
Crystalline solid, m.p. 118°C 
Yield 82% 
IR (KBr) cm -1 3425.07 (enol form -C(OH)=N), 3237.28 
and 3207.87 (CON/f), (NH), 2918.72 
(CH stretching), 1663.8 (CON/f), 1545.03 
(C=N), 1088.46 (-C6H4CI), 3053.52 
(aromatic stretching), 1495.7 (C-C ring 
stretching), 1596.27 (-HC=CH). 
^HNMR (CDCI3) 5 
"CNMR (CDCI3) 5c 
9.18 (IH, s, NH), 7.63 (IH, s, -CH=N-), 
7.58 (2H, d, Hm), 7.34 (2H, d. Ho), 5.42 
(2H, m, HC=CH), 2.71 (2H, t, CH2 a to > 
C=0) 1.67 (2H, m, CH2 P to > C=0), 1.22 
(22H, brs, CH2 chain), 0.84 (3H, dist t, 
terminal CH3). 
176.33 [>C=0], 161.2 [C=N], 137.28 
[C=C] 32.76 [C-2], 24.48 [C-3], 29.32-
29.71 [C(4-8) & C(ll-16)], 22.53 [C-17], 
14.28 [C-18], 141.64 [Ar-1], 128.14 [Ar-
2,6], 128.7 [Ar-3,5], 136.8 [Ar-4]. 
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MS m/z (%) 419/421 [M+1, 32.95/9.59], 418/420 [Mt, 
28.90/9.25], 393/395 [W, C2H4, 34.68/ 
90.06], 365/367 [393/395-C2H4, 15.4/5.7], 
307/309 [IVf-CgHn, 3.42/1.13], 279/281 
[IvT-CoHzi, 2.28/1.14], 209/ 211 [Nf-
C16H33, 6.85/4.56], 196/198 [M'-Ci6H3, 
7.99/4.5]. 
Anal : calculated C, 71.77; H, 7.3; N, 6.69. found 
C, 7.72; H, 7.28; N, 6.65%. 
Reaction of 12-hydroxyoctadec-9-enoic acid hydrazide (12c) with 
p-chlorobenzaldehyde 
The reaction of 12-hydroxyoctadec-9-enoic acid hydrazide (0.1 g, 
5 X 10"^  mol,) and/7-chlorobenzaldehyde (5 x 10'^  mol, 0.07 g) in dry 
benzene was carried out in the same manner as described earlier. The 
reaction was checked by TLC. The reaction took 18 hrs to complete. 
The solvent was removed and reaction mixture was chromatographed on 
silica gel column (25 g) eluting with varying fractions of petroleum 
ether: diethyl ether. The fraction (90:10, v/v) afforded 13c and it was 
recrystallized from ethanol to get pure 13c. 
113 
. . -vi^ 
N'-(4-Chloro phenylmethylene) 12-hydroxyoctadec 9-enohydrazide 
(13c) 
White crystalline solid m.p. 123-124°C. 
Yield 76% 
IR (KBr) cm-' : 3326.95 (OH), 3240.91 and 3213.04 (amide, 
-CONH) 2918.65 (CH stretching), 1669.51 
(>C=0), 1546.73 (C=N), 1083 (-C6H4CI) 
^HNMR(CDCl3)5 : 9.28 (IH, brs, NH), 7.68 (IH, s, -CH=N-), 
7.56 (2H, d, J= 8.0 Hz, Hm), 7.34 (2H, d, J = 
8.0 Hz, Ho), 5.32 (2H, m, CH=CH), 3.51 
(IH, s, CHOH), 2.67 (2H, t, J=7.5 Hz, CH2 a 
to carbonyl), 2.21 (IH, brs, OH) 1.63 (2H, m, 
CH2 p to carbonyl), 0.97 (3H, dist. t, terminal 
CH3) 
"CNMR (CDCI3) 8c : 177.29 [C-1], 161.58 (C=N), 32.65 [C-2], 
24.61 [C-3] 29.28 [C (4-8) and C (14-16)], 
[C-9 and C-10], 25.57 [C-11 and C-13], 
36.78 [C-12], 22.72 [C-17], 14.16 [C-18], 
141.58 [Ar-1], 128.35 [Ar-2,6], 129.08 [Ar-
3,5], 135.94 [Ar-4] 132 [CH=CH]. 
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MS m/z(%) : 434/438 [M+1, 34.95/10.59], 418/420 [M ,^ 
27.90/8.25], 349/351 [Ivf -C,oH2o, 90.06/ 
32.68], 209/211 [M^ -C15H30, 12.8/3.9] 
196/198 []vr-Ci6H33, 2.6/1.1]. 
Anal : Calculated C, 69.12; H, 8.98; N 6.45; O, 
7.37. found C, 69.15; H, 8.93; N, 6.49%. 
Reaction of octadecanoic acid hydrazide (12d) with p-
chlorobenzaldehyde 
The reaction of octadecanoic acid hydrazide (5 x lO'^ mol, 0.0015 
gm) and p-chlorobenzaldehyde (5 x 10'^  mol, 0.007 g) in dry benzene 
(lOmL) was carried out in a similar way as described above. After 
completion of reaction the solvent was removed, and crude product so 
obtained was chromatographed over a silica gel column to get 13d and 
crystallized from ethanol 
N'- (4- Chloro phenylmethylene) octadecano hydrazide (13d) 
White crystalline solid m.p. 132°C 
Yield 83% 
IR(KBr)cm-^  : 3425.07 (enol form C (OH)=N), 3207.87 
and 3055.59 (NH), 2918.40 (CH 
stretching), 1663.8 (> C=0), 1597.73 
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(C=N), 1089.88 (-C6H4CI), 1465.28 
(Ci^C, ring stretching). 
^HNMR (CDCI3) 5 : 7.69 (IH, s, -CH=N-), 7.57 (2H, d, 3'-5'-H), 
7.36 (2H, d, T and 6'-H), 2.71 (2H, t, CH2 
a to > C= O), 1.73-1.67 (2H, m, CH2 P -to 
> C=0), 1.22 (28H, brs, CH2 chain), (IH, 
s, NH), (3H, dist t, terminal CH3) 
Anal : Calculated C, 71.42; H, 9.76; N, 6.66; O, 
3.80. found C, 71.38; H, 9.73; N, 6.58%. 
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CHAPTEE = 4 
AntimicroSiaCScreening 
4.1 Theoretical 
Fatty acids and their derivatives have attracted considerable 
attention as they are endowed with a wide range of biological activity. 
Long-chain unsaturated fatty acids, such as linoleic acid show 
antibacterial activity. These are the key ingredients of antimicrobial food 
additives and some antibacterial herbs ^ /It has been seen that saturated 
linear fatty acid those with Cg, Cio, and C12 hydrocarbon chain increase 
the bactericidal potency of a synthetic peptide of human lysosomal 
cathepsin .^ 
During past few years a trend has developed to induce or fuse 
heterocyclic moiety in naturally occurring compounds such as steroids, 
flavinoids, nucleosides and fatty acids. A lot of work is carried out on 
the heterocyclic derivatives of fatty acids^ "^  as some of these 
heterocycles are found to accentuate the biological activities viz 
antiparasitic"*, antibacterial^, anti-inflammatory .^ 
Bailey and coworkers had prepared glycollic acid derivatives of 
fatty acids by replacing the hydroxyl group of glycollic acid with fatty 
acyl function. Six of the compounds inhibited two or more test 
organisms. 
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Kabara et al. has studied the structural relationship of straight 
chain fatty acids and their derivatives and their antimicrobial activity. 
Laurie acid (12:0) was found to be most inhibitory saturated fatty acid 
against gram positive bacteria. Among unsaturated fatty acid, 
monoenoic acid(18:l) was found to be more inhibitory than saturated 
fatty acid but less active than dienoic acid (18:2). The esterification of 
fatty acid reduces the inhibitory activity against bacteria. Amine 
derivatives showed antimicrobial activity against both the strains( gram 
positive and gram negative) of bacteria. 
Sumrell and coworkers^ has carried out the antimicrobial 
screening of fatty acid amide or ester derivatives against S. aureus, E. 
coli, A. flavus and C. albicans. The compounds were unsaturated fatty 
acid derivatives of hexachlorocyclopentadiene, thiol acetic acid, 
bromotrichloromethane, CKb-diethylphosphorodithioic acid^ .The 
hexachlorocyclopentadiene adduct of 2-(2-ethoxyethoxy) -ethyloleate 
showed activity against all four types of organisms. 
Various seed oils, fatty acids and their derivatives are known for 
their pesticidal^° and antimicrobial" activity. Ahmed et al}'^ prepared 
nitrogenous derivatives of isoricinolic acid and tested for antifungal 
activity against nine species of fungi and some compounds were very 
effective against fungi. Recently antimicrobial activity of 3,5,6-
121 
trisubstituted-l,2,4-triazmes^^ 2-substituted benzothiazoles''* and N-
acyl-l//-l,2,3-benzotriazoles^^ have been reported from authors 
laboratory. 
Inspired by the above results of fatty acid derivatives and the 
need for new antimicrobial agents for drug resistant strains of microbes, 
we carried out the antimicrobial activity of following synthesized 
compounds 
1. Methyl 2 - (2'- cyclopentanonyl) undec-10-enoate (3a) 
2. Methyl 11 - (2'-cyclopentanonyl) undecanoate (4a) 
3. Methyl 2-(2'-cyclohexanonyl) undec-10-enoate (3b) 
4. Metiiyl 1 l-(2'-cyclohexanonyl) undecanoate (4b) 
5. Methyl l-aza-2-oxo-4-thiaspiro [4.4]-nonane-6-undecanoate (5a) 
6. Methyl l-aza-2-oxo-4-thiaspiro [4.5] decane-6-undecanoate (5b) 
7. Methyl 1 l-hydroxy-10-(l,2,4-triazol-l-yl) undecanoate (9a) 
8. Methyl 10/9-hydroxy-9/10-(L2,4-triazol-l-yl) octadecanoate (9b) 
9. Methyl 12,10/9-dihydroxy-9./10-(l,2,4,triazol-l-yl) octadecanoate 
(9c) 
10. Methyl 11 -aniline-10-hydroxy undecanoate (11a) 
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11. Methyl 10/9-hydroxy -9/10-aniline octadecanoate (lib) 
12. N'-(4- chlorophenylmethylene) undec-10-enohydrazide (13a) 
13. N'-(4- chlorophenylmethylene) octadec-9-enohydrazide (13b) 
14. N'-(4-chlorophenylmethylene) 12-hydroxyoctadec-9-
enohydrazide (13c) 
123 
4.2 Results and Discussion: 
A total of 14 compounds were tested against two gram positive 
strains of bacteria {S aureus and B. subtilis) and three gram negative 
bacteria {E. coli UP 2566, S. typhimurium, P. aeruginosa) and yeast, C. 
albicans. Results are given in table. The varying level of antimicrobial 
activity was detected. 
Compound: 3a, 3b, 4a, and 4b were found inactive against all 
bacteria and fungi .5a and 13c were found to be highly active against S. 
subtilis, S. aureus and P. aeruginosa, and 5b showed moderate to high 
activity against S. aureus and E. coli. Compound 11a, b were found 
moderate to highly active against S. aureus, P. aeruginosa and C. 
albicans. All the compounds show activity against B. subtilis, S. aureus 
and P.aeruginosa. None of the compound showed activity towards 
S.typhimurin. Compound l ib showed highest activity against 
C.albicans. 
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Table-Antimicrobial activity of synthesized compounds 
Compounds 
3a 
3b 
4a 
4b 
5a 
5b 
9a 
9b 
9c 
11a 
l i b 
13a 
13b 
13c 
Chloramphenical 
Nystatin 
Bacteria 
Gram ] 
Bac 
B. 
subtilis 
— 
— 
— 
— 
+++ 
— 
++ 
++ 
+ 
+ 
+ 
++ 
++ 
+++ 
+++ 
— 
Positive 
eria 
S. 
aureus 
— 
— 
— 
— 
+++ 
++ 
++ 
+++ 
+++ 
+++ 
++ 
++ 
++ 
+++ 
+++ 
— 
Gram Negative Bacteria 
s. 
typhimurin 
— 
— 
— 
— 
N 
N 
— 
— 
— 
— 
— 
— 
— 
— 
+++ 
— 
E. colt 
— 
— 
— 
— 
— 
+++ 
— 
— 
— 
— 
— 
— 
— 
— 
+++ 
~ 
P. 
aeruginosa 
— 
— 
— 
— 
+++ 
— 
+++ 
++ 
++ 
+++ 
+++ 
+++ 
+++ 
+++ 
+++ 
— 
Fungi 
C. 
albicans 
— 
— 
— 
— 
N 
N 
+ 
— 
— 
++ 
+++ 
— 
— 
— 
— 
+++ 
Zone of diameter growth inhibition;- <10mm (-), 10-15 mm (+), 16-20 
mm (+-hl|, 21-25 (+++), Not tested (N). 
Antibiotics chloramphenical (30 |ig/disc) used as standard against 
bacteria, and nystain (100 miits/disc) used as standard against C. 
albicans. 
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4.3 Experimental 
The test organisms used in the study included Bacillus subtilis 
MTCC-121, Salmonella typhimurium MTCC 98 (Institute of Microbial 
Technology, Chandigarh, India), Escherichia coli lJP-2566 (CDRI 
Lucknow India), and clinical isolates of Staphylococcus aureus (10A-
106), Pseudomonas aeruginosa (IOA-110) and Candida albicans (10A-
109) (Department of Microbiology, J.N.M.C, A.M.U., Aligarh, India) 
Culture Medium and Inoculum 
Nutrient agar and Sabaroud dextrose (SD) Hi Media Pvt Ltd. 
Mumbai, India) were used to culture the test bacteria and fungi 
respectively. The microbial cultures (test bacteria and Candida albicans) 
were grown at 37°C for 18h and then appropriately diluted with sterile 
0.8% saline solution to obtain a cell suspension of 10^  CFU/mL. 
Antimicrobial Assay 
Each synthetic compound was dissolved in DMSO to obtain a 
Stock solution of[5^ig' /mL concentration and it was diluted to 100 
)ig/ml 
This disc diffusion method (Bauer et al. '^ ) was used the check the 
antimicrobial activity of synthesized compounds. Briefly 0.1 mL of 
diluted inoculum (10 CFU/mL) of test organism was spread on nutrient 
agar/sabouraud dextrose agar plates. Sterile paper disc impregnated with 
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50jig of compounds and a disc without compound was used as a 
negative control. The plates were incubated for 18h at 37°C for test 
bacteria and Candida albicans. The antimicrobial activity was evaluated 
by measuring the zone of growth inhibition around disc of test 
organism. Antibiotics chloramphenicol (30 |ng/disc) and nystatin (100 
unites/disc) (Hi-Media Pvt Ltd, Mumbai, India) were used as positive 
controls. 
The antimicrobial activity of synthesized compounds 3a,b and 
4a,b was also carried by agar dilution technique^ .^ 
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